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HETEROARYL-UREAS AND THEIR USE AS GLUCOKINASE ACTIVATORS 



FIELD OF THE INVENTION 

This invention relates to compounds that are activators of glucokinase and thus may be use- 
5 ful for the management, treatment, control, or adjunct treatment of diseases, where increas- 
ing glucokinase activity is beneficial. 

BACKGROUND OF THE INVENTION 

Diabetes is characterised by an impaired glucose metabolism manifesting itself among other 
things by an elevated blood glucose level in the diabetic patients. Underlying defects lead to 
10 a classification of diabetes into two major groups: Type 1 diabetes, or insulin demanding dia- 
betes mellitus (IDDM), which arises when patients lack 0-cells producing insulin in their pan- 
creatic glands, and type 2 diabetes, or non-insulin dependent diabetes mellitus (NIDDM), 
which occurs in patients with an impaired £-celI function besides a range of other abnormali- 
ties. 

15 Type 1 diabetic patients are currently treated with insulin, while the majority of type 2 diabetic 
patients are treated either with sulphonylureas that stimulate £-cell function or with agents 
that enhance the tissue sensitivity of the patients towards insulin or with insulin. Among the 
agents applied to enhance tissue sensitivity towards insulin, metformin is a representative 
example. 

20 Even though sulphonylureas are widely used in the treatment of NIDDM this therapy is, in 
most instances, not satisfactory. In a large number of NIDDM patients sulphonylureas do not 
suffice to normalise blood sugar levels and the patients are, therefore, at high risk for acquir- 
ing diabetic complications. Also, many patients gradually lose the ability to respond to treat- 
ment with sulphonylureas and are thus gradually forced into insulin treatment This shift of 

25 patients from oral hypoglycaemic agents to insulin therapy is usually ascribed to exhaustion 
of the £-cells in NIDDM patients. 

In normal subjects as well as in diabetic subjects, the liver produces glucose in order to avoid 
hypoglycaemia. This glucose production is derived either from the release of glucose from 
glycogen stores or from gluconeogenesis, which is a de novo intracellular synthesis of glu- 
30 cose. In type 2 diabetes, however, the regulation of hepatic glucose output is poorly con- 
trolled and is increased, and may be doubled after an overnight fast. Moreover, in these pa- 
tients there exists a strong correlation between the increased fasting plasma glucose levels 
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and the rate of hepatic glucose production. Similarly, hepatic glucose production will be in- 
creased in type 1 diabetes, if the disease is not properly controlled by insulin treatment. 
Since existing forms of therapy of diabetes does not lead to sufficient glycaemic control and 
therefore are unsatisfactory, there is a great demand for novel therapeutic approaches. 

5 Atherosclerosis, a disease of the arteries, is recognized to be the leading cause of death in 
the United States and Western Europe. The pathological sequence leading to atherosclero- 
sis and occlusive heart disease is well known. The earliest stage in this sequence is the for- 
mation of "fatty streaks" in the carotid, coronary and cerebral arteries and in the aorta. These 
lesions are yellow in colour due to the presence of lipid deposits found principally within 

10 smooth-muscle cells and in macrophages of the intima layer of the arteries and aorta. Fur- 
ther, it is postulated that most of the cholesterol found within the fatty streaks, in turn, give 
rise to development of the "fibrous plaque", which consists of accumulated intimal smooth 
muscle cells laden with lipid and surrounded by extra-cellular lipid, collagen, elastin and pro- 
teoglycans. The cells plus matrix form a fibrous cap that covers a deeper deposit of cell de- 

15 bris and more extracellular lipid. The lipid is primarily free and esterified cholesterol. The fi- 
brous plaque forms slowly, and is likely in time to become calcified and necrotic, advancing 
to the "complicated lesion" which accounts for the arterial occlusion and tendency toward . 
mural thrombosis and arterial muscle spasm that characterize advanced atherosclerosis. 
Epidemiological evidence has firmly established hyperlipemia as a primary risk factor in 

20 causing cardiovascular disease (CVD) due to atherosclerosis. In recent years, leaders of the 
medical profession have placed renewed emphasis on lowering plasma cholesterol levels, 
and low density lipoprotein cholesterol in particular, as an essential step in prevention of 
CVD. The upper limits of "normal" are now known to be significantly lower than heretofore 
appreciated. As a result, large segments of Western populations are now realized to be at 

25 particular high risk. Independent risk factors include glucose intolerance, left ventricular hy- 
pertrophy, hypertension, and being of the male sex Cardiovascular disease is especially 
prevalent among diabetic subjects, at least in part because of the existence of multiple inde- 
pendent risk factors in this population. Successful treatment of hyperlipidemia in the general 
population, and in diabetic subjects in particular, is therefore of exceptional medical impor- 

30 tance. 

Hypertension (or high blood pressure) is a condition, which occurs in the human population 
as a secondary symptom to various other disorders such as renal artery stenosis, pheo- 
chromocytoma, or endocrine disorders. However, hypertension is also evidenced in many 
patients in whom the causative agent or disorder is unknown. While such "essential" hyper- 
35 tension is often associated with disorders such as obesity, diabetes, and hypertriglyceride- 
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mia, the relationship between these disorders has not been elucidated. Additionally, many 
patients display the symptoms of high blood pressure in the complete absence of any other 
signs of disease or disorder. 

It is known that hypertension can directly lead to heart failure, renal failure, and stroke (brain 
5 haemorrhaging). These conditions are capable of causing short-term death in a patient Hy- 
pertension can also contribute to the development of atherosclerosis and coronary disease. 
These conditions gradually weaken a patient and can lead to long-term death. 
The exact cause of essential hypertension is unknown, though a number of factors are be- 
lieved to contribute to the onset of the disease. Among such factors are stress, uncontrolled 
10 emotions, unregulated hormone release (the renin, angiotensin aldosterone system), exces- 
sive salt and water due to kidney malfunction, wall thickening and hypertrophy of the vascu- 
lature resulting in constricted blood vessels and genetic factors. 

The treatment of essential hypertension has been undertaken bearing the foregoing factors 
in mind. Thus a broad range of beta-blockers, vasoconstrictors, angiotensin converting en- 

15 zyme inhibitors and the like have been developed and marketed as antihypertensives. The 
treatment of hypertension utilizing these compounds has proven beneficial in the prevention 
of short-interval deaths such as heart failure, renal failure, and brain haemorrhaging. How- 
ever, the development of atherosclerosis or heart disease due to hypertension over a long 
period of time remains a problem. This implies that although high blood pressure' is being re- 

20 duced, the underlying cause of essential hypertension is not responding to this treatment. 
Hypertension has been associated with elevated blood insulin levels, a condition known as 
hyperinsulinemia. Insulin, a peptide hormone whose primary actions are to promote glucose 
utilization, protein synthesis and the formation and storage of neutral lipids, also acts to pro- 
mote vascular cell growth and increase renal sodium retention, among other things. These 

25 latter functions can be accomplished without affecting glucose levels and are known causes 
of hypertension. Peripheral vasculature growth, for example, can cause constriction of pe- 
ripheral capillaries, while sodium retention increases blood volume. Thus, the lowering of in- 
sulin levels in hyperinsulinemics can prevent abnormal vascular growth and renal sodium 
retention caused by high insulin levels and thereby alleviates hypertension. 

30 Cardiac hypertrophy is a significant risk factor in the development of sudden death, myocar- 
dial infarction, and congestive heart failure. Theses cardiac events are due, at least in part, to 
increased susceptibility to myocardial injury after ischemia and reperfusion, which can occur 
in out-patient as well as perioperative settings. There is an unmet medical need to prevent or 
minimize adverse myocardial perioperative outcomes, particularly perioperative myocardial 

35 infarction. Both non-cardiac and cardiac surgery are associated with substantial risks for 
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myocardial infarction or death. Some 7 million patients undergoing non-cardiac surgery are 
considered to be at risk, with incidences of perioperative death and serious cardiac complica- 
tions as high as 20-25% in some series. In addition, of the 400,000 patients undergoing 
coronary by-pass surgery annually, perioperative myocardial infarction is estimated to occur 
5 in 5% and death in 1-2%. There is currently no drug therapy in this area, which reduces 
damage to cardiac tissue from perioperative myocardial ischemia or enhances cardiac resis- 
tance to ischemic episodes. Such a therapy is anticipated to be life-saving and reduce hospi- 
talizations, enhance quality of life and reduce overall health care costs of high risk patients. 
Obesity is a well-known risk factor for the development of many very common diseases such 

10 as atherosclerosis, hypertension, and diabetes. The incidence of obese people and thereby 
also these diseases is increasing throughout the entire industrialised world. Except for exer- 
cise, diet and food restriction no convincing pharmacological treatment for reducing body 
weight effectively and acceptably currently exists. However, due to its indirect but important 
effect as a risk factor in mortal and common diseases it will be important to find treatment for 

1 5 obesity and/or means of appetite regulation. 

The term obesity implies an excess of adipose tissue. In this context obesity is best viewed 
as any degree of excess adiposity that imparts a health risk. The cut off between normal and 
obese individuals can only be approximated, but the health risk imparted by the obesity is 
probably a continuum with increasing adiposity. The Framingham study demonstrated that a 

20 20% excess over desirable weight clearly imparted a health risk (Mann GV N.Engl.J.Med 

291:226, 1974). In the United States a National Institutes of Health consensus panel on obe- 
sity agreed that a 20% increase in relative weight or a body mass index (BMI = body weight 
in kilograms divided by the square of the height in meters) above the 85th percentile for 
young adults constitutes a health risk. By the use of these criteria 20 to 30 percent of adult 

25 men and 30 to 40 percent of adult women in the United States are obese. (NIH, Ann Intern 
Med 103:147, 1985). 

Even miid obesity increases the risk for premature death, diabetes, hypertension, atheroscle- 
rosis, gallbladder disease, and certain types of cancer. In the industrialised western world the 
prevalence of obesity has increased significantly in the past few decades. Because of the 
30 high prevalence of obesity and its health consequences, its prevention and treatment should 
be a high public health priority. 

When energy intake exceeds expenditure, the excess calories are stored in adipose tissue, 
and if this net positive balance is prolonged, obesity results, i.e. there are two components to 
weight balance, and an abnormality on either side (intake or expenditure) can lead to obesity. 
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The regulation of eating behaviour is incompletely understood, to some extent appetite is 
controlled by discrete areas in the hypothalamus: a feeding centre in the ventrolateral nu- 
cleus of the hypothalamus (VLH) and a satiety centre in the ventromedial hypothalamus 
(VMH). The cerebral cortex receives positive signals from the feeding centre that stimulate 

5 eating, and the satiety centre modulates this process by sending inhibitory impulses to the 
feeding centre. Several regulatory processes may influence these hypothalamic centres. The 
satiety centre may be activated by the increases in plasma glucose and/or insulin that follow 
a meal. Meal-induced gastric distension is another possible inhibitory factor. Additionally the 
hypothalamic centres are sensitive to catecholamines, and beta-adrenergic stimulation inhib- 

10 its eating behaviour. Ultimately, the cerebral cortex controls eating behaviour, and impulses 
from the feeding centre to the cerebral cortex are only one input. Psychological, social, and 
genetic factors also influence food intake. 

At present a variety of techniques are available to effect initial weight loss. Unfortunately, ini- 
tial weight loss is not an optimal therapeutic goal. Rather, the problem is that most obese pa- 
1 5 tients eventually regain their weight. An effective means to establish and/or sustain weight 
loss is the major challenge in the treatment of obesity today. 

SUMMARY OF THE INVENTION 

The present invention provides compounds of general formula (1) 



wherein the substituents are defined below, as well as further embodiments hereof described 
in the attached dependent claims. 

The present invention also provides use of the compounds of the invention for preparation of 
a medicament for the treatment of various diseases, e.g. for the treatment of type 2 diabetes. 



O 




(D 



20 



25 



DEFINITIONS 

In the structural formulas given herein and throughout the present specification, the following 
terms have the indicated meaning: 
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The term "optionally substituted" as used herein means that the moiety which is optionally 
substituted is either unsubstituted or substituted with one or more of the substituents speci- 
fied. When the moiety in question is substituted with more than one substituent, the substitu- 
ent may be the same or different. 
5 The term "adjacent" as used herein regards the relative positions of two atoms or variables, 
these two atoms or variables sharing a bond or one variable preceding or succeeding the 
other in a variable specification. By way of example, "atom A adjacent to atom B" means that 
the two atoms A and B share a bond. 

The term "halogen" or "halo" means fluorine, chlorine, bromine or iodine. 
10 The term "perhalomethyl" means trifluoromethyl, trichloromethyl, tribromomethyl, or triio- 
domethyl. 

The use of prefixes of this structure: Chalky!, C*. y -alkenyl, C x -y*alkynyl, Cx_y-cycloalyl or C^y- 
cycloalkyl-Cx-y-alkenyt- and the like designates radical of the designated type having from x to 
y carbon atoms. 

15 The term "alky!" as used herein, alone or in combination, refers to a straight or branched 
chain saturated monovalent hydrocarbon radical having from one to ten carbon atoms, for 
example C^-alkyl or C^-alkyL Typical C^-alkyl groups and C^-alkyl groups include, but 
are not limited to e.g. methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, isobutyl, tert-butyl, 
n-pentyl, 2-methylbutyl, 3-methylbutyl, 4-methyipentyl, neopentyl, n-pentyl, n-hexyl, 1,2- 

20 dimethylpropyl, 2,2-dimethylpropyl, 1 ,2,2-trimethylpropyl and the like. The term "C^-alkyl" as 
used herein also includes secondary C^-alkyl and tertiary C^-alkyl. The term "CWalkyl" as 
used herein also includes secondary C^-alkyl and tertiary C^-alkyl. 
The term " alkenyl" as used herein, alone or in combination, refers to a straight or branched 
chain monovalent hydrocarbon radical containing from two to ten carbon atoms and at least 

25 one carbon-carbon double bond, for example C 2 ^-alkenyl or C 2 ^-aIkenyl. Typical C 2 ^alkenyl 
groups and C 2 _e-aikenyl groups include, but are not limited to, vinyl, 1-propenyl, 2-propenyl, 
iso-propenyl, 1 ,3-butadienyi, 1-butenyl, 2-butenyl, 3-butenyi, 2-methyM-propenyl, 1- 
pentenyl, 2-pentenyl, 3-pentenyl, 4-pentenyl, 3-methyl-2-butenyl, 1-hexenyl, 2-hexenyl, 3- 
hexenyl, 2,4-hexadienyl, 5-hexenyl and the like. 

30 The term "alkynyl" as used herein alone or in combination, refers to a straight or branched 
monovalent hydrocarbon radical containing from two to ten carbon atoms and at least one 
triple carbon-carbon bond, for example (^-alkynyl or C 2 ^-aikynyI. Typical C 2 ^-alkynyl 
groups and C^-alkynyl groups include, but are not limited to, ethynyl, 1-propynyl, 2-propynyl, 
1-butynyl, 2-butynyl, 3-butynyl, 1-pentynyl, 2-pentynyl, 3-pentynyl, 4-pentynyl, 1-hexynyl, 2- 

35 hexynyl, 3-hexynyl, 5-hexynyl, 2,4-hexadiynyl and the like. 
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The term "cycloalkyP as used herein, alone or in combination, refers to a saturated mono-, 
bi-, or tricarbocyclic radical having from three to twelve carbon atoms, for example C M - 
cycloalkyl. Typical C^-cycloalkyl groups include, but are not limited to, cyclopropyl, cyclobu- 
tyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, bicyclo[3.2.1]octyl, bicycto[2.2.1]heptyl, 
5 norpinyl, norbonyl, norcaryl, adamantyl and the like. 

The term "cycloalkenyl" as used herein, alone or in combination, refers to an non-aromatic 
unsaturated mono-, bi-, or tricarbocyclic radical having from three to twelve carbon atoms, for 
example C^-cycioalkenyl. Typical C^-cycloalkyl groups include, but are not limited to cyclo- 
hexene, cycloheptene and cyclopentene, and the like. 

1 0 The term "heterocyclic" or the term "heterocyclyl" as used herein, alone or in combination, 
refers to a saturated mono-, bi-, or tricarbocyclic group having three to twelve carbon atoms 
and one or two additional heteroatoms or groups selected from nitrogen, oxygen, sulphur, 
SO or S0 2 , for example C^-heterocyclyl. Typical Q^-heterocyclyl groups include, but are 
not limited to, tetrahydrofuryl, tetrahydrothienyl, tetrahydropyranyl, tetrahydrothiopyranyl, 

15 1,4-dioxanyl, 1,3-dioxanyl, piperidyl, pyrrolidinyl, morpholinyl, piperazinyl, and the like. 
The term "heterocycloalkenyl" as used herein, alone or in combination, refers to a non- 
aromatic unsaturated mono-, bi-, or tricyclic radical having from three to twelve carbon at- 
oms, and one or two additional heteroatoms or groups selected from nitrogen, oxygen, sul- 
phur, SO or S0 2> for example QwrhetereocycloalkenyL Typical Qwrhetreocycloalkenyl 

20 groups include, but are not limited to tetrahydropyridine, azacycloheptene, 2-pyrroline, 3- 
pyrroline, 2-pyrazoline, imidazoline, 4H-pyran, and the like. 

The term "alkoxy" as used herein, alone or in combination, refers to the monovalent radical 
R a O-, where R a is alkyl as defined above, for example C^-alkyl giving C^-alkoxy. Typical 
C^-alkoxy groups include, but are not limited to, methoxy, ethoxy, n-propoxy, isopropoxy, 

25 butoxy, seobutoxy, ferf-butoxy, pentoxy, isopentoxy, hexoxy, isohexoxy and the like. 

The term "alkylthio w as used herein, alone or in combination, refers to a straight or branched 
monovalent radical comprising an alkyl group as described above linked through a divalent 
sulphur atom having its free valence bond from the sulphur atom, for example C^-alkylthio. 
Typical C^-alkylthio groups include, but are not limited to, methylthio, ethylthio, propylthio, 

30 butylthio, pentylthio, hexylthio and the like. 

The term "alkoxycarbonyl" as used herein refers to the monovalent radical R a OC(0)-, where 
R a is alkyl as described above, for example C^-alkoxycarbonyl. Typical C^-alkoxycarbonyl 
groups include, but are not limited to, methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, 
isopropoxycarbonyl, n-butoxycarbonyl, sec-butoxycarbonyl, tertbutoxycarbonyl, 3- 

35 methylbutoxycarbonyl, n-hexoxycarbonyl and the like. 
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The term "aryl" as used herein refers to a carbocyclic aromatic ring radical or to a aromatic 
ring system radical. Aryl is also intended to include the partially hydrogenated derivatives of 
the carbocyclic systems. 

The term "heteroaryl", as used herein, alone or in combination, refers to an aromatic ring 
5 radical with for instance 5 to 7 member atoms, or to a aromatic ring system radical with for 
instance from 7 to 18 member atoms, containing one or more heteroatoms selected from ni- 
trogen, oxygen, or sulphur heteroatoms, wherein N-oxides and sulphur monoxides and sul- 
phur dioxides are permissible heteroaromatic substitutions; such as e.g. furanyl, thienyl, thio- 
phenyl, pyrrolyl, imidazolyl, pyrazolyl, triazolyl, tetrazolyl, thiazolyl, oxazolyl. isoxazolyl, 
10 oxadiazolyl, thiadiazolyl, isothiazolyl, pyridinyl, pyridazinyl, pyrazinyl, pyrimidinyl, quinolinyl, 
isoquinolinyl, benzofuranyl, benzothiophenyl, indolyl, and indazolyl, and the like. Heteroaryl is 
also intended to include the partially hydrogenated derivatives of the heterocyclic systems 
enumerated below. 

Examples of "aryl" and "heteroaryl" includes, but are not limited to phenyl, biphenyl, indene, 

1 5 fluorene, naphthyl (1 -naphthyl, 2-naphthyl). anthracene (1 -anthracenyl, 2-anthracenyl, 3- 
anthracenyl), thiophene (2-thienyl, 3-thienyl), furyl (2-furyl, 3-furyl), indolyl, oxadiazolyl, 
isoxazolyl, thiadiazolyl, oxatriazolyl, thiatriazolyl, quinazolin, fluorenyl, xanthenyl, isoindanyl, 
benzhydryl, acridinyl, thiazolyl, pyrrolyl (1 -pyrrolyl, 2-pyrrolyl, 3-pyrrolyl), pyrazolyl (1- 
pyrazolyl, 3-pyrazolyl, 4-pyrazolyl, 5-pyrazolyl), imidazolyl (1 -imidazolyl, 2-imidazolyl, 4- 

20 Imidazolyl, 5-imidazolyl), triazolyl (1 ,2,3-triazol-1 -yl, 1 ,2,3-triazol-4-yl 1 ,2,3-triazol-5-yl, 1 ,2,4- 
triazol-3-yl, 1 ,2,4-triazol-5-yl), oxazolyl (2-oxazolyl, 4-oxazolyl, 5-oxazolyl). isooxazolyl 
(isooxazo-3-yl, isooxazo-4-yl, isooxaz-5-yl), isothiazolyl (isothiazo-3-yl, isothiazo-4-yl, 
isothiaz-5-yl) thiazolyl (2-thiazolyl, 4-thiazolyl, 5-thiazolyl), pyridyl (2-pyridyl, 3-pyridyl, 4- 
pyridyl), pyrimidinyl (2-pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl, 6-pyrimidinyl), pyrazinyl, pyri- 

25 dazinyl (3- pyridazinyl, 4-pyridazinyl, 5-pyridazinyl), quinolyl (2-quinolyl, 3-quinolyl, 4-quinolyl. 
5-quinolyl, 6-quinolyl, 7-quinolyl, 8-quinolyl), isoquinolyl (1-isoquinolyl, 3-isoquinolyl, 4- 
isoquinolyl, 5-isoquinolyl, 6-isoquinolyl, 7-isoquinolyl, 8-isoquinolyl), benzo[b]furanyl (2- 
benzo[b]furanyl, 3-benzo[b]furanyl, 4-benzo[b]furanyl, 5-benzo[blfuranyl, 6-benzo[b]furanyl, 
7-benzo[b]furanyl), 2,3-dihydro-benzo[b]furanyl (2-(2,3-dihydro-benzo[b]furanyl), 3-(2,3- 

30 dihydro-benzo[b]furanyl), 4-(2,3-dihydro-benzo[b]furanyl), 5-(2,3-dihydro-benzo[b]furanyl), 6- 
(2,3-dihydro-benzo[b]furanyl),7-{2,3-dihydro-benzo[b]furanyl)), benzo[b]thiophenyl 
(benzo[b]thiophen-2-yl, benzo[b]thiophen-3-yl, benzo[b]thiophen-4-yl, benzo[b]thiophen-5-yl, 
benzo[b]thiophen-6-yl, benzoIb]thiophen-7-yl), 2,3-dihydro-benzo[b]thiophenyl (2,3-dihydro- 
benzoIb]thiophen-2-yl, 2,3-dihydro-benzo[b]thiophen-3-yl, 2,3-dihydro-benzo[b]thiophen-4-yl, 

35 2,3-dihydro-benzo[b]thiophen-5-yl, 2,3-dihydro-benzo[b]thiophen-6-yl, 2,3-dihydro- 
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benzo[b]thiophen-7-yl), indolyl (1-indolyl, 2-indolyl, 3-indolyl, 4-indolyl, 5-indolyl, 6-indolyl, 7- 
indolyl), indazole (1-indazoIyI, 3-indazolyl, 4-indazolyl, 5-indazolyl, 6-indazolyl, 7-indazolyl), 
benzimidazolyl (1-benzimidazolyI, 2-benzimidazolyl, 4-benzimidazolyI, 5-benzimidazolyl, 6- 
benzimidazolyl, 7-benzimidazolyl, 8-benzimidazolyl), benzoxazolyl (2-benzoxazolyl, 3- 
benzoxazolyl, 4-benzoxazolyl, 5-benzoxazoIyl, 6-benzoxazolyl, 7-benzoxazolyI), benzothia- 
zolyl (2-benzothiazolyl, 4-benzothiazolyl, 5-benzothiazolyl, 6-benzothiazolyl, 7- 
benzothiazolyl), carbazolyl (1-carbazolyl, 2-carbazolyl, 3-carbazolyl, 4-carbazolyl), 5H- 
dibenz[b,f)azep!ne (5H-dibenz[b,f]azepin-1-yl, 5H-dibenz[b,f]azepine-2-yl, 5H- 
dibenz[b,f]azepine-3-yl t 5H-dibenz[b,f]azepine-4-yl, 5H-dibenz[b,fjazepine-5-yi), 10,11- 
dihydro-5H-dibenz[b,f]azepine (1 0,1 1 -dihydro-5H-dibenz[b,i]azepine-1 -yl, 1 0,1 1 -dihydro-5H- 
dibenz[b,f]azepine-2-yl, 10,1 1-dihydrch5H-dibenz[b,flazepine-3-yI, 10,1 1-dihydro-5H- 
dibenz[b,f]azepine-4-yl, 10,11-dihydro-5H-<libenz[b f flazepine-5-yl), benzo[1 ,3]dioxole (2- 
benzo[1,3]dioxole, 4-benzol1 ,3]dioxole, 5-benzo[1 ,3]dioxole, 6-benzo[1 ,3]dioxole, 7- 
benzo[1,3]dioxole), purinyl, and tetrazolyl (5-tetrazolyl, N-tetrazoIyi). 
The present invention also relates to partly or fully saturated analogues of the ring systems 
mentioned above. 

When two or more of the above defined terms are used In combination, such as in aryl-alkyl, 
heteroaryl-alkyl, cycloalkyl-Ci^-alkyl and the like, it is to be understood that the first men- 
tioned radical is a substituent on the latter mentioned radical, where the point of substitution, 
i.e. the point of attachment to another part of the molecule, is on the latter of the radicals, for 
example 



aryl-alkyl- : 



cycloalkyl-alkyl- 




and 



aryl-alkoxy- : 

The term "fused arylcycloalkyl", as used herein, refers to an aryl group, as defined above, 
fused to a cycloalkyl group, as defined above and having the indicated number of carbon at- 
oms, the aryl and cycloalkyl groups having two atoms in common, and wherein the cycloalkyl 
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group is the point of substitution. Examples of "fused arylcycloalkyl" used herein include 1 - 
indanyl, 2-indanyl, 1-(1,2,3,4-tetrahydronaphthyl), 



, and the like. 




5 The term "fused heteroarylcycloalkyl", as used herein, refers to a heteroaryl group, as de- 
fined above, fused to a cycloalkyl group, as defined above and having the indicated number 
of carbon atoms, the aryl and cycloalkyl groups having two atoms in common, and wherein 
the cycloalkyl group is the point of substitution. Examples of fused heteroarylcycloalkyl used 
herein include 6.7-dihydro-5H-cyclopenta[b]pyridine, 5,6,7,8-tetrahydroquinoline, 5,6,7,8- 
1 0 tetrahydrisoquinoline, 5,6,7,8-tetrahydroquinazoline and the like 

The term "alkylsulfanyl", as used herein, refers to the group R a S-, where R a is alkyl as de- 
scribed above. 

The term "alkylsulfenyl", as used herein, refers to the group R a S(0)-, where R a is alkyl as de- 
scribed above. 

15 The term "alkylsulfonyl", as used herein, refers to the group R a S0 2 -, where R a is alkyl as de- 
scribed above. 

The term "alkylsulfamoyl", as used herein, refers to the group R a NHSO r , where R a is alkyl as 
described above. 

The term "dialkylsulfamoyl", as used herein, refers to the group R a R b NS02-, where R a and R b 
20 are alkyl as described above. 

The term "alkylsulfinamoyl", as used herein, refers to the group R a NHSO-, where R a is alkyl 
as described above. 

The term "dialkylsulfinamoyr, as used herein, refers to the group R a R b NSO-, where R a and 
R b are alkyl as described above. 
25 The term "alkylamino", as used herein, refers to the group R a NH-, where R a is alkyl as de- 
scribed above. 

The term "acyl\ as used herein, refers to the group R a C(0)-, where R a is alkyl, alkenyl, al- 
kynyl, cycloalkyl, cycloalkenyl, or heterocyclyl as described above. 
The term "heteroaryloxy" as used herein, alone or in combination, refers to the monovalent 
30 radical R a O-, where R a is heteroaryl as defined above. 

The term "aryloxycartoonyl", as used herein, refers to the group R a -0-C(0)-, where R a is aryl 
as described above. ^ 
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The term "acyloxy", as used herein, refers to the group R a C(0)0-, where R a is alkyl, alkenyl, 

alkynyl, cycloalkyl, cycloalkenyl, or heterocyclyl as described above. 

The term "aryloxy", as used herein refers to the group R a -0-, where R a is aryl as described 

above. 

5 The term "aroyloxy", as used herein, refers to the group R a C(0)0-, where R a is aryl as de- 
scribed above. 

The term "heteroaroyloxy", as used herein, refers to the group R a C(0)0-, where R a is het- 
eroaryl as described above. 

Whenever the terms "alky!", "cycloalkyl", "aryl", "heteroaryl" or the like or either of their prefix 
10 roots appear in a name of a substituent (e.g. arylalkoxyaryloxy) they shall be interpreted as 

including those limitations given above for "alkyl" and "aryl". 

As used herein, the term "oxo" shall refer to the substituent =0. 

As used herein, the term "mercapto" shall refer to the substituent -SH. 

As used herein, the term "carboxy" shall refer to the substituent -C(0)OH. 
15 As used herein, the term "cyano" shall refer to the substituent -CN. 

As used herein, the term "nitro" shall refer to the substituent -N0 2 . 

As used herein, the term "aminosulfonyl" shall refer to the substituent -S0 2 NH 2 . 

As used herein, the term "sulfanyf shall refer to the substituent -S-. 

As used herein, the term "sulfenyl" shall refer to the substituent -S(O)-. 
20 As used herein, the term "sulfonyl" shall refer to the substituent -S(0) 2 -. 

As used herein, the term "direct bond", where part of a structural variable specification, refers 

to the direct joining of the substituents flanking (preceding and succeeding) the variable 

taken as a "direct bond". 

The term "lower", as used herein, refers to an group having between one and six carbons, 
25 and may be indicated with the prefix C*«-. Lower alkyl may thus be indicated as C^-alkyl, 
while lower alkylene may be Indicated as C^-alkylene. 

A radical such as Cxy^ycloalkyl-Ca^-alkenyl shall designate that the radical's point of at- 
tachment is in part of the radical mentioned last. 

As used herein, the term "optionally" means that the subsequently described event(s) may or 
30 may not occur, and includes both event(s) which occur and events that do not occur. 

As used herein, the term "substituted" refers to substitution with the named substituent or 
substituents, multiple degrees of substitution being allowed unless otherwise stated. 
As used herein, the term "attached" or (e.g. -C(0)R 11 which indicates the carbonyl at- 
tachment point to the scaffold) signifies a stable covalent bond. 
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As used herein, the terms "contain" or "containing" can refer to in-line substitutions at any 
position along the above defined alkyl, alkenyl, alkynyl or cycloalkyl substituents with one or 
more of any of O, S, SO, S0 2 , N, or N-alkyl, including, for example, -CH2-O-CH2-, -CH r SO r 
CH r , -CH r NH-CH 3 and so forth. 
5 Certain of the above defined terms may occur more than once in the structural formulae, and 
upon such occurrence each term shall be defined independently of the other. 
As used herein, the term "solvate" is a complex of variable stoichiometry formed by a solute 
(in this invention, a compound of formula (I)) and a solvent. Such solvents for the purpose of 
the present invention may not interfere with the biological activity of the solute. Solvents may 

1 0 be, by way of example, water, ethanol, or acetic acid. 

As used herein, the term "biohydrolyzable ester" is an ester of a drug substance (in this in- 
vention, a compound of formula (I) ) which either a) does not interfere with the biological ac- 
tivity of the parent substance but confers on that substance advantageous properties in vivo 
such as duration of action, onset of action, and the like, or b) is biologically inactive but is 

15 readily converted in vivo by the subject to the biologically active principle. The advantage is 
that, for example, the biohydrolyzable ester is orally absorbed from the gut and is trans- 
formed to (I) in plasma. Many examples of such are known in the art and include by way of 
example lower alkyl esters (e.g., Cm), lower acyloxyalkyl esters, lower alkoxyacyloxyalkyl 
esters, alkoxyacyloxy esters, alkyl acylamino alkyl esters, and choline esters. 

20 As used herein, the term "biohydrolyzable amide" is an amide of a drug substance (in this 
invention, a compound of general formula (I)) which either a) does not interfere with the bio- 
logical activity of the parent substance but confers on that substance advantageous proper- 
ties in vivo such as duration of action, onset of action, and the like, or b) is biologically inac- 
tive but is readily converted in vivo by the subject to the biologically active principle. The ad- 

25 vantage is that, for example, the biohydrolyzable amide is orally absorbed from the gut and is 
transformed to (I) in plasma. Many examples of such are known in the art and include by way 
of example lower alkyl amides, a-amino acid amides, alkoxyacyl amides, and alkylaminoal- 
kylcarbonyl amides. 

As used herein, the term "prodrug" includes biohydrolyzable amides and biohydrolyzable es- 
30 ters and also encompasses a) compounds in which the biohydrolyzable functionality in such 
a prodrug is encompassed in the compound of formula (I) and b) compounds which may be 
oxidized or reduced biologically at a given functional group to yield drug substances of for- 
mula (I). Examples of these functional groups include, but are not limited to, 1,4- 
dihydropyridine, N-alkylcarbonyl-1,4-dihydropyridine, 1,4-cyclohexadiene, tert-butyl, and the 
35 like. 
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The term "pharmacologically effective amount" or shall mean that amount of a drug or phar- 
maceutical agent that will elicit the biological or medical response of a tissue, animal or hu- 
man that is being sought by a researcher or clinician. This amount can be a therapeutically 
effective amount The term "therapeutically effective amount" shall mean that amount of a 
drug or pharmaceutical agent that will elicit the therapeutic response of an animal or human 
that is being sought. 

The term "treatment" and "treating" as used herein means the management and care of a 
patient for the purpose of combating a disease, disorder or condition. The term is intended to 
include the full spectrum of treatments for a given disorder from which the patient is suffering, 
such as the delaying of the progression of the disease, disorder or condition, the alleviation 
or relief of symptoms and complications, the prevention of the disease and/or the cure or 
elimination of the disease, disorder or condition. The patient to be treated is preferably a 
mammal, in particular a human being. 

DESCRIPTION OF THE INVENTION 

The present invention provides compounds of general formula (I) 



wherein R 1 is C M -cycloalkyl, CWheterocyclyl, or fused aryl-Qw-cycloalkyl. each of which is 

optionally substituted with one or more substituents R 3 , R 4 , R 5 and R 6 ; 

R 2 is C M -cycloalkyl, C^-heterocyclyl, or fused aryl-C M -cycloalkyl, each of which is optionally 

substituted with one or more substituents R 30 , R 31 , R 32 and R 33 , and 

A is heteroaryl, optionally substituted with one or more substituents R 7 , R 8 or R 9 , and 

R 3 , R 4 , R 5 , R 6 , R 30 , R 31 , R^and R 33 are independently selected from the group consisting of 

• halogen, nitro, cyano, hydroxy, carboxy, -CF 3 ; or 

• -NR 10 R 11 ; 

• d.e-alkyl, C M -alkenyl, C 2 ^-alkynyl, Qw-cycloalkyl, C M -cycloalkyl-Ci-e-alkyl, aryl, 
aryl-C^alkyl, heteroaryl-Ci^-alkyl, C^-alkoxy, C^cycloalkyl-C^-alkoxy, aryl-Ce- 
alkoxy, heteroaryl, heteroaryl-C^alkoxy, aryloxy. heteroaryloxy, d^-alkylthio, aryl- 



O 
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thio, heteroarylthio, aryl-C^alkylthio, heteroaryl-C^-alkylthio, C^-alkylsulfonyl, d-e- 
alkylsulfenyl, arylsulfonyl, heteroarylsulfonyl, acyl, (^e-cycloalkyl-C^-alkylthio, 
-CfOJ-O-C^-alkyl, C^alkoxy-d^-alkyl, d^ralkylthio-d-e-alkyl. carboxy-d-6- 
alkyloxy, aroyl, heteroaroyl, amino-d-e-alkyl, d^alkylamino-d-e-alkyl, di-(d-e- 
5 alkyOamino-C^-alkyl, d-6-alkylsulfamoyl, di(d-6-alkyl)sulfamoyl, d-e-alkylsulfinamoyl 

or di(d-6-alkyl)suifinamoyl each of which is optionally substituted with one or more 
substituents independently selected from R 12 ; or 
•-C(0)-NR 13 R 14 , -d*-alkyl-C(0)~NR 13 R 14 ; or 

• two substituents selected from R 3 , R 4 . R 5 and R 6 or R 30 , R 3 \ R 32 and R 33 attached to 
10 the same or adjacent atoms together form a radical -0-(CH 2 )i-3-0-; 

R 10 and R 11 independently represent hydrogen, C^-alkyl. -C(0)-d-e-alkyl, carboxy-d-e-alkyl, 
-CCOK^alkyl-CfOJOH, -S(0) 2 CH 3 , or aryl; 

R 12 is halogen, cyano, hydroxy, carboxy, -CF 3 , C^-alkyi, -S(0) 2 CH 3| or -S(0) 2 NH 2 ; 

15 R 13 and R 14 are independently selected from the group consisting of hydrogen, Chalky!, hy- 
droxy-d-e-alkyl, carboxy-d-s-alkyl, aryl, or heteroaryl, each of which is optionally substituted 
with one or more substituents independently selected from R 15 ; or R 13 and R 14 together with 
the nitrogen to which they are attached form a heterocycle such as piperazine, ho- 
mopiperazine or morpholine; 

20 R 1S is halogen, cyano, hydroxy, carboxy, -CF 3> d-e-alkyl, -S(0) 2 CH 3 , or -S(0) 2 NH 2 ; 

A is heteroaryl which is optionally substituted with one or more substituents independently 
selected from R 7 , R 8 and R 9 ; 

25 R 7 , R 8 and R 9 are independently selected from 

• halogen, carboxy, cyano, nitro, hydroxy, -CF 3 ,-SCN; or 

• d-e-alkyi, C^-alkenyl, C^-alkynyl, d^-alkoxy, d-e-alkylthio, d-e-alkylamino, d-<r 
alkylsulfonyl, d-e-alkylsulfenyl, -C(0)-0-d-6-alkyl, -CfOJ-d-e-alkyl, 
-d^alkyl-CCOJ-O-C^-alkyl, -d^alkyl-O-CfOK^-alkyl, -NH-CfO^d-e-alkyl, 

30 -d^-alkoxy-C^-alkyl, -d-e-alkyl-S-d-e-alkyl, rarboxy-d-e-alkyl, or hydroxy-d^alkyl, 

each of which is optionally substituted with one or more substituents independently 
selected from R 16 ; or 

• aryl, heteroaryl, aryi-C^alkyl, heteroaryl-d-e-alkyl. aryl-C^alkoxy, heteroaryl-d^- 
alkoxy, aryl-d-e-alkylthio, heteroaryl-d-e-alkylthib, heteroaiyl-thio-d-e-alkyl, aryloxy, 

35 heteroaryloxy, arylthio, heteroarylthio, arylsulfonyl, heteroarylsulfonyl, aryl-d.6- 
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alkylamino, each of which is optionally substituted on the aryl or heteroaryl part with 
one or more substituents independently selected from R 17 ; or 
• Qw-cycloalkyl, C M -cycloalkenyl, Cw-cycloalkyl-C^-allcyl, CM-cycloalkenyl-C^ 
alkyl. Ca^-cycloalkyl-C^-alkoxy, Ca^-cycloalkyl-d^-alkylthio, each of which is option- 
5 ally substituted on the cycloalkyl part with one or more substituents independently se- 

lected from R 18 ; or 

NR^R 20 , -C^-alkyl-NR 1 ^ 20 , -C^-alkyl-S-R 21 , -C^-alkyl-S(0)-R 21 . -d^-alkyl- 
SfOfe-R 21 wherein each alkyl part may be substituted with one or more substituents 
independently selected from R 25 ; or 
10 • -CfONR^R 23 , -C^-alkyl-C^JNR^R 23 optionally substituted with one or more sub- 

stituents independently selected from R 26 ; or 

two of R 7 , R 8 and R s can be taken together to form a C 2 -5-alkylene bridge; 

1 5 R 16 , R 17 , and R 18 are independently C^-alkyl, halogen, nitro, cyano, hydroxy, carboxy, -CF 3 , 
carboxy-C^alkyl, hydroxy-C^-alkyl, -C 1 *-alkyl-C(0)-0-C 1 .e-alkyl, -C(0)-0-C^-alkyl, 
-S(0) 2 CH 3 ,or-S(0) 2 NH 2 ; 

R 19 and R 20 independently represent hydrogen, C^-alkyl, hydroxy-d-e-alkyl, carboxy-Ce- 
20 alkyl, aryl, heteroaryl or R 17 and R 18 together with the nitrogen to which they are attached 
form a heterocycle such as piperazine, homopiperazine or morpholine; 

R 21 is selected from 

• d-e-alkyl, carboxy-d-e-alkyl. d-e-alkylamino-d-e-alkyl or hydroxy-d-e-alkyl; or 

25 • aryl, heteroaryl, aryl-d-e-alkyl, or heteroaryl-d-e-alkyl, wherein the aryl or heteroaryl 

part is optionally substituted with one or more substituents independently selected 
from R 24 ; or 

• C M -cycloalkyl, Ca^-cycloalkenyl, C^-cycloalkyl-C^-alkyl, CM-cycloalkenyl-d-e- 
alkyl. 

30 R 22 and R 23 are independently selected from hydrogen and d-e-alkyi. 

R 24 is halogen, nitro, cyano, hydroxy, carboxy, -CF 3 , d-e-alkyl, hydroxy-Ce-alkyl, or carboxy- 
d-e-alkyl. 

R 25 and R 28 are independently d-e-alkyl, halogen, nitro, cyano, hydroxy, carboxy, -CF 3 . 
-S(0) 2 CH 3 ,or-S(0) 2 NH 2 
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as well as any salt hereof with a pharmaceutically acceptable acid or base, or any optical 
isomer or mixture of optical isomers, including a racemic mixture, or any tautomeric forms. 

In another embodiment R 1 is Ca^-cycloalkyl. tetrahydrofuryl, tetrahydrothiofuryl, tetrahy- 
5 drothienyl, tetrahydropyranyl, tetrahydrothiopyranyl, 1 ,4-dioxanyl, 1 ,3-dioxanyl, piperidyl, pyr- 
rolidinyl, morpholinyl, or piperazinyl, each of which is optionally substituted with one or more 
substituents R 3 . R 4 , R 5 and R 6 . 

In another embodiment R 1 is cyclopropyl. cydobutyl, cyclopentyl, cyclohexyl, cyclohexenyl, 
cycloheptyl, cycloheptenyl, cydooctyl, bicyclo[3.2.1]octyl, bicyclo[2.2.1]heptyl, norpinyl, 
10 norbonyl, norcaryl, adamantyl, tetrahydrofuryl, tetrahydrothiofuryl, tetrahydrothienyl, tetrahy- 
dropyranyl, tetrahydrothiopyranyl, 1,4-dioxanyl, 1.3-dioxanyl, piperidyl, pyrrolidinyl. mor- 
pholinyl, or piperazinyl, each of which is optionally substituted with one or more substituents 
R 3 ,R 4 , R 5 andR 6 . 

In another embodiment R 1 is cyclopropyl, cydobutyl, cyclopentyl, cydohexyl. bicy- 
1 5 do[3.2. 1]octyl, bicydo[2.2. 1]heptyl, adamantyl, tetrahydrofuryl, tetrahydrothienyl, tetrahydro- 
pyranyl, tetrahydrothiopyranyl, piperidyl, pyrrolidinyl, morpholinyl, or piperazinyl, each of 
which is optionally substituted with one or more substituents R 3 , R 4 , R 5 and R 6 . 
In another embodiment R 1 is cydopentyl, cyclohexyl, bicyclo[2.2.1]heptyl. tetrahydrofuryl, 
tetrahydrothienyl, tetrahydropyranyl, tetrahydrothiopyranyl, piperidyl, pyrrolidinyl, morpholinyl, 
20 or piperazinyl, each of which is optionally substituted with one or more substituents R 3 , R 4 , R 5 
and R 6 . 

In another embodiment R 1 is selected from 




In another embodiment R 1 is selected from 




i 
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In another embodiment R 2 is Cw-cycloalkyl, tetrahydrofuryl, tetrahydrothiofuryl, tetrahy- 
drothienyl, tetrahydropyranyl, tetrahydrothiopyranyl, 1 ,4-dioxanyl, 1 ,3-dioxanyl, piperidyl, pyr- 
rolidine, morpholinyl, or piperazinyl, each of which is optionally substituted with one or more 
substituents R 30 , R 31 . R 32 and R 33 . 
5 In another embodiment R 2 is cyclopropyl. cyclobutyl, cyclopentyl, cyclohexyl, cyclohexenyl, 
cycloheptyl, cycloheptenyi, cyclooctyl, bicyclo[3.2.1Joctyl, bicyclo[2.2.1]heptyl, norpinyl, 
notbonyl, norcaryl, adamantyl, tetrahydrofuryl, tetrahydrothiofuryl, tetrahydrothienyl, tetrahy- 
dropyranyl, tetrahydrothiopyranyl, 1,4-dioxanyl, 1,3-dioxanyl, piperidyl, pyrrolidinyl, mor- 
pholinyl, or piperazinyl, each of which is optionally substituted with one or more substituents 

10 R 30 , R 31 , R^and R 33 . 

In another embodiment R 2 is cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, bicy- 
clo[3.2.1]octyl, bicyclo[2.2.1]heptyl, adamantyl, tetrahydrofuryl, tetrahydrothienyl, tetrahydro- 
pyranyl, tetrahydrothiopyranyl, piperidyl, pyrrolidinyl, morpholinyl, or piperazinyl, each of 
which is optionally substituted with one or more substituents R 30 , R 31 , R 32 and R 33 . 

15 In another embodiment R 2 is cyclopentyl, cyclohexyl, bicyclo[2.2.1]heptyl, tetrahydrofuryl, 
tetrahydrothienyl, tetrahydropyranyl. tetrahydrothiopyranyl, piperidyl. pyrrolidinyl, morpholinyl, 
or piperazinyl, each of which is optionally substituted with one or more substituents R 30 , R 31 , 
R 32 and R 33 . 

In another embodiment R 2 is selected from 




In another embodiment R 2 is selected from 



In another embodiment R 2 is selected from 




25 In another embodiment R 1 and R 2 are both cyclohexyl. 

In another embodiment R 3 , R 4 , R 5 , R 6 , R 30 , R 31 , R^and R 33 are independently selected from 
the group consisting of 

• halogen, cyano, hydroxy, carboxy, -CF 3 ; or 
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• d-e-alkyl, (Walkenyl, C M -cycloalkyl, Cw-cycloalkyl-d-e-alkyl, aryl, aryl-d-e-alkyl, 
d-e-alkoxy, C M -cycloalkyl-Ci^-alkoxy, aryl-d-e-alkoxy, d-e-alkylthio, arylthio, d-e- 
alkylsulfonyl, d-e-alkyl-carbonyl, -C(0)O-Ci^-alkyl. each of which is optionally substi- 
tuted with one or more subsfrtuents independently selected from R 12 ; or 
•- C(0)-NR 13 R 1 \ -d*-alkyl-C(0)-NR 13 R 14 ; or 

two substituents selected from R 3 , R 4 , R 5 and R 6 or R 30 , R 31 , R 32 and R 33 attached to the 

same or adjacent atoms together form a radical -0-(CH 2 )i-3-0-. 

In another embodiment R 3 , R\ R 5 , R 6 , R 30 , R 31 , R^and R 33 are independently selected from 
the group consisting of halogen, -CF 3 , methyl, ethyl, propyl, isopropyl, butyl, ferf-butyl. cyclo- 
propyl, cyclobutyl, cyclopentyl, cyclohexyl, phenyl, naphtyl, benzyl, phenyl-ethyl, methoxy, 
ethoxy, phenylthio, methylsulfonyl, ethylsulfonyl, methylcarbonyl, ethylcarbonyl, 
-C(0)-0-CH 3 , -C(0)-0-CH 2 CH 3 , each of which is optionally substituted with one or more 
substituents independently selected from R 12 ; or 

two substituents selected from R 3 , R 4 , R 5 and R 6 or R 30 , R 31 , R^and R 33 attached to the 
same or adjacent atoms together form a radical -CHOfe^-O-. 

In another embodiment R 3 , R 4 , R 5 , R 6 , R 30 , R 31 , R^and R 33 are independently selected from 
the group consisting of F, CI, -CF 3 , methyl, ethyl, propyl, isopropyl, butyl, or ferf-butyl; or 
two substituents selected from R 3 , R 4 , R 5 and R 6 or R 30 , R 31 , R 32 and R 33 attached to the 
same or adjacent atoms together form a radical -0-(CH 2 )i^-0-. 

In another embodiment R 10 and R 11 independently represent hydrogen, methyl, ethyl, propyl, 
-C(0)-CH 3 , -C(0)-CH 2 CH 3 , -CH 2 C(0)OH, -CH 2 CH 2 C(0)OH, -C(0)-CH2-C(0)OH, 
-CtOJ-CHzCH^CtOJOH, -SCOfeCHa, or phenyl. 

In another embodiment R 10 and R 11 independently represent hydrogen, methyl, ethyl, 

-C(0)-CH 3 , -CH 2 C(0)OH, -CCOJ-CHz-CCOPH. -S(0) 2 CH 3 , or phenyl. 

In another embodiment R 10 and R 11 independently represent hydrogen, methyl, ethyl, or 

phenyl. 

In another embodiment R 12 is halogen, cyano, hydroxy, carboxy, -CF 3f or d-e-alkyl. 
In another embodiment R 12 is halogen, cyano, hydroxy, carboxy, -CF 3 , methyl, ethyl or pro- 
pyl. 

In another embodiment R 13 and R 14 are independently selected from the group consisting of 
hydrogen, d-e-alkyl, hydroxy-d-e-alkyl, carboxy-d-e-alkyl, phenyl, or naphtyl, each of which 
is optionally substituted with one or more substituents independently selected from R 15 ; or 
R 13 and R 14 together with the nitrogen to which they are attached form a heterocycle such as 
piperazine, homopiperazine or morpholine. 
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in another embodiment R 13 and R 14 are independently selected from the group consisting of 
hydrogen, methyl, ethyl, propyl, hydroxy-methy!, hydroxy-ethyl, carboxy-methyl, carboxy- 
ethyl, phenyl, or naphtyl, each of which is optionally substituted with one or more substituents 
independently selected from R 15 ; or R 13 and R 14 together with the nitrogen to which they are 
attached form a heterocycle such as piperazine, homopiperazine or morpholine. 
In another embodiment R 13 and R 14 are independently selected from the group consisting of 
hydrogen, methyl, ethyl, propyl, or phenyl, each of which is optionally substituted with one or 
more substituents independently selected from R 15 . 

In another embodiment R 15 is halogen, cyano, hydroxy, carboxy, -CF 3| methyl, ethyl, or pro- 
pyl. 

In another embodiment R 15 is halogen, hydroxy, carboxy, -CF 3 , methyl, or ethyl. 
In another embodiment A is thiazolyl, thiadiazolyl, pyrazinyl or 4,5,6,7- 
tetrahydrobenzothiazolyl optionally substituted with one or more substituents independently 
selected from R 7 , R 8 and R 9 . 
In another embodiment A is 




In another embodiment A is thiazolyl or thiadiazolyl optionally substituted with one or more 
substituents independently selected from R 7 , R 8 and R 9 . 

In another embodiment A is thiazolyl, 1 ,2,4-thiadiazoIyl, or 1,3,4-thiadiazolyl, optionally sub- 
stituted with one or more substituents independently selected from R 7 , R 8 and R 9 . 
In another embodiment A is 

° or 
In another embodiment R 7 , R 8 and R 9 are independently selected from 

• halogen, carboxy, cyano, nitro, hydroxy, -CF 3 ,-SCN; or 

• d^-alkyl, C^-alkenyl, C^-alkoxy, C^-alkylthio, C^-alkylamino, d^-alkylsulfonyl, 
C^alkylsulfenyl, -C(0)-0-C^-alkyl, -C(0)-C 1 . 6 -alkyl, -C^-alkyl-CCO-O-C^-alkyl, 
-C^-alkyl-0-C(0)-C^-alkyl, -NH-CfOH^Ikyl, -C^-alkoxy-C«-alkyl, 
-C^-alkyl-S-Ct^-alkyl, CWcycloalkyl-C 1 . 6 -alkyl I C^-cycloalkyl-C^-alkoxy, C^- 
cycloalkyl-d^-alkylthio each of which is optionally substituted with one or more sub- 
stituents independently selected from R 16 ; or 
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•aiyl, heteroaryl, aryl-d-e-alkyl, heteroaryl-d-e-alkyl, aryl-d-e-alkoxy, heteroaryl-d-e- 
alkoxy, aryloxy, heteroaryloxy, heteroarylthio, each of which is optionally substituted 
on the aryl or heteroaryl part with one or more substituents independently selected 
from R 17 ; or 

• C^-cycloalkyl, C^-cycioalkenyl, C^-cycloalkyl-C^-alkyl, dwrcycloalkenyl-d-e- 
alkyl, each of which is optionally substituted on the cycloalkyl part with one or more 
substituents independently selected from R 18 ; or 

— NR^R 20 , -C^-alkyl-NR^R 20 , -d-e-alkyl-S-R 21 , -d*-alkyl-S(0)-R 21 , -d-e-alkyl- 
S(0) r R 21 wherein each alkyl part may be substituted with one or more substituents 
independently selected from R 25 ; or 

• -CXOJNR^R 23 , -C^-alkyl-CCOJNR^R 23 optionally substituted with one or more sub- 
stituents independently selected from R 26 ; or 

two of R 7 , R 8 and R 9 can be taken together to form a C 2 . 5 -aIkylene bridge. 
In another embodiment R 7 , R 8 and R 9 are independently selected from 

• halogen, carboxy, cyano, or -CF 3 ; or 

• d^alkyl, C 2 .6-alkenyl, d-e-alkoxy, C^-alkylthio, d-e-alkylsulfonyl, -C(0)-0-d-e- 
alkyl, -C(0)-C 14 ralkyl, -d*-alkyl-C(OVO-d-6-alkyl, -d*-alkyl-0-C(0)-d.6-alkyl, 
-d-e-alkoxy-d.«-alkyl, C^-cycloalkyl-d-e-alkyl, each of which is optionally substituted 
with one or more substituents independently selected from R 16 ; or 

• aryl, heteroaryl, aryl-d-e-alkyl, heteroaryl-d-e-alkyl, each of which is optionally sub- 
stituted on the aryl or heteroaryl part with one or more substituents independently se- 
lected from R 17 ; or 

• d-e-cycloalkyl, C^-cycloalkyl-C^-alkyl, each of which is optionally substituted on 
the cycloalkyl part with one or more substituents independently selected from R 18 ; or 

• -NR^R 20 , -d. 6 -alkyl-NR 19 R 20 , wherein each alkyl part may be substituted with one 
or more substituents independently selected from R 25 ; or 

•-CfOJNR^R 23 , -d-e-alkyl-CfOJNR^R 23 optionally substituted with one or more sub- 
stituents independently selected from R 26 ; or 

two of R 7 , R 8 and R 9 can be taken together to form a C 2 .$-alkylene bridge. 

In another embodiment R 7 , R 8 and R 9 are independently selected from 

• halogen, carboxy or -CF 3 ; or 

• d-6-alkyl, d-e-alkoxy, d-e-alkylthio, -d^-alkyl-C(0)-0-d-6-a!kyI, 
-Ci-6-alkyl-0-C(0)-d-6-alkyl or -C(0)-0-d-6-alkyl, each of which is optionally substi- 
tuted with one or more substituents independently selected from R 16 ; or 
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• phenyl, benzyl, or heteroarylthio, wherein heteroaryl is pyridyl or imidazolyl, and 
wherein each aryl or heteroaryl is optionally substituted on the aryl or heteroaryl part 
with one or more substituents independently selected from R 17 ; or 

• cyclopropyl, cyclobutyl, cyclopentyl, or cyclohexyl, each of which is optionally substi- 
tuted on the cycloalkyl part with one or more substituents independently selected 
from R 18 ; or 

two of R 7 , R 8 and R 9 can be taken together to form a Cas-alkylene bridge. 
In another embodiment R 7 , R 8 and R 9 are independently selected from halogen, carboxy, 
-CF 3 , -S-CHs, -S-CH 2 CH 3 , methyl, ethyl, propyl, isopropyl, butyl, fert-butyl, methoxy, ethoxy, 
-CH2-C(0)-0-CH3, -CHrC(0)-0-CH 2 CH3, -CH 2 CH2-C(0)-0-CH3. -CH 2 CH2-C(0)-0-CH 2 CH3. 
-CH2-0-C(0)-CH3, -CH2-0-C(0)-CH 2 CH3, -CH 2 CH2-0-C(0)-CH3, -CH 2 CH 2 -0-C(0)-CH 2 CH 3 , 
-C(0)-0-CH 3 , or-C(0)-0-CH 2 CH 3 , each of which is optionally substituted with one or more 
substituents independently selected from R 16 ; or heteroarylthio, wherein heteroaryl is pyridyl 
or imidazolyl, each optionally substituted on the heteroaryl part with one or more substituents 
independently selected from R 17 . 

In another embodiment R 7 , R 8 and R 9 are independently selected from CI, F, Br, -CF 3 . 
methyl, ethyl, methoxy, ethoxy, -CH2-C(0)-0-CH 2 CH 3 , -C(0)-0-CH 3 , or -C(0)-0-CH 2 CH3; or 
heteroarylthio, wherein heteroaryl is pyridyl or imidazolyl, each optionally substituted on the 
heteroaryl part with one or more substituents independently selected from R 17 . 
In another embodiment R 16 , R 17 . and R 18 are independently C^-alkyl, halogen, hydroxy, car- 
boxy, -CF 3 , carboxy-C^-alkyl, hydroxy-C^-alkyl, -C^-altyl-CtOJ-O-C^alkyl. -C(0)-0-C 1 .6- 
alkyl,or-S(0) 2 CH 3 . 

In another embodiment R 18 , R 17 , and R 18 are independently methyl, ethyl, propyl, halogen, 
hydroxy, carboxy, -CF 3 , carboxy-methyl, carboxy-ethyl, carboxy-propyl, hydroxy-methyl, hy- 
droxy-ethyl, hydroxy-propyl, -CH2-C(0)-0-CH 3 , -CH2-C(0)-0-CH 2 CH 3 , -CH 2 CH2-C(0)-0-CH 3 , 
-CH 2 CH 2 -C(0)-0-CH 2 CH 3 , -C(0)-0-CH 3 , -C(0)-0-CH 2 CH 3 , -C(0)-0-CH 2 CH 2 CH 3 , or 
-S(0) 2 CH 3 . 

In another embodiment R 18 , R 17 , and R 18 are independently methyl, ethyl, propyl, halogen, 
carboxy, carboxy-methyl, carboxy-ethyl, carboxy-propyl, hydroxy-methyl, hydroxy-ethyl. hy- 
droxy-propyl, -CH2-C(0)-0-CH 3 , -CHrC(0)-0-CH 2 CH 3 , -CH 2 CH2-C(0)-0-CH 3 . 
-CHzCHz-CtOJ-O-CHzCHa, -C(0)-0-CH 3 , -C(0)-0-CH 2 CH 3 , -C(0)-0-CH 2 CH 2 CH 3 , or 
-S(0)2CH 3 . 

In another embodiment R 19 and R 20 independently represent hydrogen, C^-alkyl, hydroxy-Ci. 
e -alkyl, carboxy-C^alkyl, phenyl, or naphtyl, or R 17 and R 18 together with the nitrogen to 
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which they are attached form a heterocycle such as piperazine, homopiperazine or mor- 
pholine. 

In another embodiment R 19 and R 20 independently represent hydrogen, methyl, ethyl, propyl, 
carboxy-methyl, carboxy-ethyl, carboxy-propyl, hydroxy-methyl, hydroxy-ethyl, hy- 
5 droxy-propyl, phenyl, or naphtyl, or R 17 and R 18 together with the nitrogen to which they are 
attached form a heterocycle such as piperazine, homopiperazine or morpholine. 
In another embodiment R 21 is selected from 

• d-e-alkyl, carboxy-C^-alkyl. or hydroxy-C^-alkyl; or 

• phenyl, naphtyl, or phenyl-Ci^-alkyl, wherein the aryl part is optionally substituted 
10 with one or more substituents independently selected from R 24 ; or 

•C«-cycloalkyl, or C«-cycloalkyl-Ci^-alkyl. 
In another embodiment R 21 is selected from 

•methyl, ethyl, propyl, carboxy-methyl, carboxy-ethyl, carboxy-propyl, hy- 
droxy-methyl, hydroxy-ethyl, hydroxy-propyl; or 
15 • phenyl, naphtyl, or phenyl-Ce-alkyl, wherein the aryl part is optionally substituted 

with one or more substituents independently selected from R 24 ; or 

• C^-cycloalkyl, or (^-cydoalkyl-C^-alkyl- 
In another embodiment R 21 is selected from 

• methyl, ethyl, carboxy-methyl, carboxy-ethyl, carboxy-propyl,; or 

20 • phenyl, naphtyl, or phenyl-C^-alkyl, wherein the aryl part is optionally substituted 

with one or more substituents independently selected from R 24 . 
In another embodiment R 22 and R^are independently selected from hydrogen, methyl, ethyl, 
or propyl. 

In another embodiment R 24 is halogen, hydroxy, carboxy, -CF 3 , methyl, ethyl, propyl, car- 
25 boxy-methyl, carboxy-ethyl, carboxy-propyl. hydroxyrmethyl, hydroxy-ethyl, or hy- 
droxy-propyl. 

In another embodiment R 25 and R 26 are independently C^-alkyl, halogen, hydroxy, carboxy, 
or -CF 3 . 

In another embodiment R 25 and R 26 are independently methyl, ethyl, propyl, halogen, hy- 
30 droxy, carboxy, or -CF 3 . 



In another aspect the invention provides a compound of general formula (II) 
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wherein R 1 is d-a-cycloalkyl, C M -heterocyclyl, or fused aryl-d-a-cycloalkyl, each of which is 
optionally substituted with one or more substituents R 3 , R 4 , R s and R 6 ; 
R 2 is d-e-cycloalkyl, C^-heterocyclyl, or fused aryi-C^-cycloalkyl, each of which is optionally 
substituted with one or more substituents R 30 , R 31 , R 32 and R 33 , and 

R 3 , R 4 , R 5 , R 8 , R 30 , R 31 , R M and R 33 are independently selected from the group consisting of 

• halogen, nitro, cyano, hydroxy, oxo, carboxy, -CF 3 ; or 

• -NR 10 R 11 ; or 

• d-e-alkyl, d-e-alkenyl, C 2 ^-alkynyl. C^-cycloalkyl, d-8-cycloalkyl-d.e-alkyl, aryl, aryl- 
d-e-alkyl, heteroaryl-d-e-alkyl, d-e-alkoxy, C^-cycloalkyl-C^-alkoxy, aryl-d-e- 
alkoxy, heteroaryl, heteroaryl-C^-alkoxy, aryloxy, heteroaryloxy, d-e-alkylthio, aryl- 
thio, heteroarylthio, aryl-C^-alkylthio, heteroaryl-d^-alkylthio, d-6-alkylsulfonyl, d-«r 
alkylsulfenyl, arylsulfonyl, heteroarylsulfonyl, d^cloalkyl-d-e-alkylthio, -C(0)-0-d- 
e-alkyl, C^Ikyl-CfOJ-O-Ci-e-alkyl, d-e-alkoxy-d-e-alkyl, d-6-alkylthio-d.e-alkyl, car- 
boxy-d-e-alkyloxy, amino-d-e-alkyl, Ci^-alkylamino-C^alkyl, di-(d.e-alkyl)amino-d- 
e-alkyl, C^-alkylsulfamoyl, di(d-6-alkyl)sulfamoyl, d-e-alkylsulfinamoyl or di(d-<r 
alkyl)sulfinamoyl each of which is optionally substituted with one or more substituents 
independently selected from R 12 ; or 

• -C(0)-R 27 , -C(0)-NR 13 R 14 , -d.e-alkyl-CtOJ-NR^R 14 ; or 

• two substituents selected from R 3 , R 4 , R 5 and R 6 or R 30 , R 31 , R 32 and R 33 attached to 
the same or adjacent atoms together form a radical -CMCH^-O-; 

R 10 and R 11 independently represent hydrogen, d-e-alkyl, -C(0)-d-6-alkyl, carboxy-d-e-alkyl, 
^(OK^-alkyl-C(O)OH, -S(0) 2 CH 3 , or aryl; 

R 27 is d-e-alkyl, C 2 ^-alkenyl, d-e-alkynyl, CWcycloalkyl, Ca^-cycloalkyl-C^-alkyl, aryl, aryl- 
d-e-alkyl, heteroaryl, heteroaryl-C^-alkyl, carboxy-d-e-alkyl. d-e-alkoxy-d-e-alkyl, d-«r 
alkylthio-d-e-alkyl, R 10 HN-C^-alkyl, R 10 R 11 -N-d-e-alkyl, R 10 R 11 -N-S(O) 2 -d<-alkyl. R 10 R 11 -N- 
CtOJ-C^-alkyl, d-«-alkyl-C(0)-NH-d-6-alkyl, aryl-CCOHIH-d^-alkyl, heteroaryl-C(0)-NH- 
d-e-alkyl, C M -cycloalkyl-C(0)-NH-d^alkyl, d-^alkyl-SfO^NH-d-e-alkyl, aryl-S(0)2-NH-d- 
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e-alkyl. heteroaryl-S(0) r NH-Ci*-alkyl, or C M -cycloalkyl-S(0) r NH-C«-alkyl, each of which is 
optionally substituted with one or more subsfrtuents independently selected from R 12 ; 

R 12 is halogen, cyano, hydroxy, -C(O)-0-Ci^-alkyl. carboxy, -CF 3 , C^alkyl, -S(0) 2 CH 3 , or 
5 -S(0) 2 NH 2 ; 

R 13 and R 14 are independently selected from the group consisting of hydrogen, C^-alkyl, hy- 
droxy-C^alkyl, carboxy-C^-alkyl, aryl, or heteroaryl, each of which is optionally substituted 
with one or more subsfrtuents independently selected from R 16 ; or R 13 and R 14 together with 
the nitrogen to which they are attached form a heterocycle such as piperazine, ho- 
10 mopiperazine or morpholine; 

R 15 is halogen, cyano, hydroxy, carboxy, -CF 3 . d-e-alkyl. -S(0) 2 CH 3 , or -S(0) 2 NH 2 ; 

A is heteroaryl which is optionally substituted with one or more substituents independently 
selected from R 7 , R 8 and R 9 ; 

15 

R 7 , R 8 and R 9 are independently selected from 

• halogen, carboxy, cyano, nitro, hydroxy, -CF 3 ,-SCN; or 

• Cs-alkyl, C 2 ^-alkenyl, (Walkynyl, C^alkoxy, C«-alkylthio, Ce-alkylamino, C**- 
alkylsulfonyl, C^-alkylsulfenyl, -CCOy-O-C^-alkyl. formyl, -CtOJ-C^-alkyl, 

20 -C 1< -alkyl-C(0)-0-C 1< -alkyl, -C-e-alkyl-O-CtOVC^-alkyl, -NH-C(0)-C^-alkyl, 

-d-e-alkoxy-C^-alkyl. -C^-alkyl-S-C^-alkyl, carboxy-d-e-alkyl, or hydroxy-d-e-alkyl. 
each of which is optionally substituted with one or more substituents independently 
selected from R 18 ; or 

• aryl, heteroaryl, aryl-C^-alkyl, heteroaryl-C^-alkyl, aryl-d-e-alkoxy, heteroaryl-d-e- 
25 alkoxy, aryl-C^-alkylthio, heteroaryl-C^-alkylthio, heteroaryl-thio-d-s-alkyl. aryloxy, 

heteroaryloxy, arylthio, heteroarylthio, arylsulfonyl, heteroarylsulfonyl, aryl-d-<r 
alkylamino, each of which is optionally substituted on the aryl or heteroaryl part with 
one or more substituents independently selected from R 17 ; or 

• Ciw-cycloalkyl, dwrcycloalkenyl, Qwrcydoalkyl-C^-alkyl, C^-cycloalkenyl-C^-alkyl. 
30 Ca^-cycloalkyl-d^-alkoxy, CM-cycloalkyl-Ci^-alkylthio, each of which is optionally 

substituted on the cydoalkyl part with one or more substituents independently se- 
lected from R 18 ; or 

. -NR^R 20 . -d-e-alkyl-NR^R 20 , -d-e-alkyl-S-R 21 , -C^-alkyl-S(0)-R 21 , -d-6-alkyl-S(0)2- 
R 21 or -StOJz-NR^R 20 , wherein each alkyl part may be substituted with one or more 
35 substituents independently selected from R 25 ; or 
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• -C^OJNR^R 23 , -C^-alkyl-CfOJNR^R 23 optionally substituted with one or more sub- 
stituents independently selected from R 26 ; or 

two of R 7 , R 8 and R 9 can be taken together to form a C 2 ^alkylene bridge; 

5 

R 16 , R 17 f and R 1fl are independently C^-alkyl, halogen, nitro, cyano, hydroxy, carboxy, -CF 3 , 
carboxy-C^-alkyl, hydroxy-CWalkyl, -Ci^-alkyl-CtOJ-O-C^-alkyl, -C(0)-0-C lJ6 -alkyl, 
-NR^R 20 , -NHS(0) 2 CH 3 , -C(0)NR 19 R 20 , -S(0) 2 CH 3 , or-S(0) 2 NH 2 ; 

1 0 R 19 and R 20 independently represent hydrogen, C^-alkyl, hydroxy-CWalkyl, carboxy-C^ 
alkyl, aryl, heteroaryl or R 17 and R 18 together with the nitrogen to which they are attached 
form a heterocycle such as piperazine, homopiperazine or morpholine; 

R 21 is selected from 

15 • C^-alkyl, carboxy-C^-alkyl, C^-alkylamino-C^-alkyl or hydroxy-C^-alkyl; or 

• aryl, heteroaryl, aryt-C^-alkyl, or heteroaryWWalkyl, wherein the aryl or heteroaryl 
part is optionally substituted with one or more substituents independently selected 
from R 24 ; or 

• QwrcycloalkyI, Ca-s-cycloalkenyl, C^-cydoalkyl-CWalkyl, C^-cycloalkenyl-C^-alkyL 
20 R 22 and R^are independently selected from hydrogen, C^-alkyl, C^a-cydoalkyl, aryl, het- 
eroaryl or R 22 and R 23 together with the nitrogen to which they are attached form a heterocy- 
cle such as pyrrolidine, piperidine or morpholine; 

R 24 is halogen, nitro, cyano, hydroxy, carboxy, -CF 3 , C^-alkyl, hydroxy-C^-alkyl, or carboxy- 
25 Ci-e-alkyl. 

R 25 and R 26 are independently d-e-alkyi, halogen, nitro, cyano, hydroxy, -CfOJ-O-Ct^alkyl 
carboxy, -C^-alkyl-CCOVO-d^alkyl, carboxy-C^-alkyl, -CF 3 , -S(0) 2 CH 3 , or-S(0) 2 NH 2 
as well as any salt hereof with a pharmaceutical^ acceptable gcid or base, or any optical 
isomer or mixture of optical isomers, including a racemic mixture, or any tautomeric forms. 

30 

In one embodiment R 1 is C^-cycloalkyl, tetrahydrofuryl, tetrahydrothiofuryl, tetrahydrothienyl, 
tetrahydropyranyl, tetrahydrothiopyranyl, 1,4-dioxanyl, 1,3-dioxanyl, piperidyl, pyrrolidinyl, 
morpholinyl, or piperazinyl, each of which is optionally substituted with one or more substitu- 
ents R 3 , R\ R 6 and R 6 . 
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In another embodiment R 1 is cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cyclohexenyl, 
cycloheptyl, cycloheptenyl, cyclooctyl, bicyclop.ZIJoctyl, bicyclo[2.2.1]heptyl, norpinyl. 
norbonyl, norcaryl, adamantyl, tetrahydrofuryl, tetrahydrothiofuryl, tetrahydrothienyl, tetrahy- 
dropyranyl, tetrahydrothiopyranyl, 1,4-dioxanyl, 1,3-dioxanyl, piperidyl, pyrrolidinyl, mor- 
5 pholinyl, or piperazinyl, each of which is optionally substituted with one or more substituents 
R 3 , R 4 , R 5 and R 6 . 

In another embodiment R 1 is cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, bicy- 
do[3.2.1]octyl, bicyclo[2.2.1]heptyl, adamantyl, tetrahydrofuryl, tetrahydrothienyl, tetrahydro- 
pyranyl, tetrahydrothiopyranyl. piperidyl, pyrrolidinyl, morpholinyl, or piperazinyl, each of 
1 0 which Is optionally substituted with one or more substituents R 3 , R 4 , R 5 and R 6 . 

In another embodiment R 1 is cyclopentyl, cyclohexyl, bicyclo[2.2.1]heptyl, tetrahydrofuryl, 
tetrahydrothienyl. tetrahydropyranyl, tetrahydrothiopyranyl, piperidyl, pyrrolidinyl, morpholinyl, 
or piperazinyl, each of which is optionally substituted with one or more substituents R 3 , R 4 , R 5 
and R 6 . 

15 In another embodiment R 1 is selected from 




In another embodiment R 1 is selected from 




In another embodiment R 1 is selected from 




In another embodiment R 1 is selected from 
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In another embodiment R 2 is Cw-cycloalkyl, tetrahydrofuryl. tetrahydrothiofuryl, tetrahy- 
drothienyl, tetrahydropyranyl, tetrahydrothiopyranyl. 1 ,4-dioxanyl, 1.3-dioxanyl, piperidyl, pyr- 
rolidine morpholinyl, or piperazinyl, each of which is optionally substituted with one or more 

5 substituents R 30 , R 31 , R^and R 33 . 

In another embodiment R 2 is cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cyclohexenyl, 
cycloheptyl, cycloheptenyl, cyclooctyl, bicyclo[3.2.1]octyl, bicyclo[2.2.1]heptyl, norpinyl, 
norbonyl, norcaryl, adamantyl, tetrahydrofuryl, tetrahydrothiofuryl, tetrahydrothienyl, tetrahy- 
dropyranyl, tetrahydrothiopyranyl, 1,4-dioxanyl, 1,3-dioxanyl, piperidyl, pyrrolidinyl. mor- 

10 pholinyl, or piperazinyl, each of which is optionally substituted with one or more substituents 
R 30 , R 3 \ R^and R 33 . 

In another embodiment R 2 is cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, bicy- 
clo[3.2.1]octyl, bicyclo[2.2.1]heptyl, adamantyl, tetrahydrofuryl, tetrahydrothienyl. tetrahydro- 
pyranyl, tetrahydrothiopyranyl, piperidyl, pyrrolidinyl, morpholinyl, or piperazinyl, each of 
15 which is optionally substituted with one or more substituents R 30 , R 31 , R 32 and R 33 . 

In another embodiment R 2 is cyclopentyl, cyclohexyl, bicyclo[2.2.1]heptyl, tetrahydrofuryl, 
tetrahydrothienyl. tetrahydropyranyl, tetrahydrothiopyranyl, piperidyl, pyrrolidinyl, morpholinyl, 
or piperazinyl, each of which is optionally substituted with one or more substituents R 30 , R 31 . 
R^and R 33 . 

20 In another embodiment R 2 is selected from 




In another embodiment R 2 is selected from 
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In another embodiment R 2 is selected from 




In another embodiment R 2 is selected from 



_ -31 D 32 

In another embodiment R 1 and R 2 are both cyclohexyl. 

In another embodiment R 3 , R 4 , R 5 , R 6 , R 30 , R 3 \ R^and R 33 are independently selected from 
the group consisting of 

• halogen, oxo, cyano, hydroxy, carboxy, -CF 3 ; or 
10 -NR 10 R 11 ; or 

• d-e-alkyl, C 2 <-alkenyl, C M -cycloalkyl, CM-cycloalkyl-d-e-alkyl, aryl, aryl-C^-alkyl. 
d-e-alkoxy, d^-cycloalkyl-d-e-alkoxy, aryl-d-e-alkoxy, d-e-alkylthio, arylthio, d-e- 
alkylsulfonyl, -C(0)-0-d-6-alkyl, or C^alkyl-CfOJ-O-C^alkyl, each of which is op- 
tionally substituted with one or more substituents independently selected from R 12 ; or 

15 -CfOJ-R 27 , -C(0)-NR 13 R 14 , -d-6-alkyl-C(0)-NR 13 R 14 ; or 

two substituents selected from R 3 , R 4 , R 5 and R 8 or R 30 , R 31 , R^and R 33 attached to the 
same or adjacent atoms together form a radical -0-(CH 2 )i^-0-. 

In another embodiment R 3 , R 4 , R 5 , R 6 , R 30 , R 31 , R^and R 33 are independently selected from 
the group consisting of 
20 • halogen, oxo, -CF 3 ; or 

• -NR 10 R 11 ;or 

• d-e-alkyl. d-e-cydoalkyl, d-e-alkoxy, d-e-alkylthio, aryl, aryl-d-e-alkyl, arylthio, 
d-e-alkylsulfonyl, -C^J-O-C^-alkyl, d-e-alkyl-C(0)-0-d-6-alkyl, each of which is 
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optionally substituted with one or more substituents independently selected from 
R 12 ;or 

• -CfOJ-R^or 

two substituents selected from R 3 , R 4 , R 5 and R 6 or R 30 , R 31 , R 32 and R 33 attached to the 
5 same or adjacent atoms together form a radical -0-(CH 2 )i^-0-. 

In another embodiment R 3 , R 4 , R 5 , R 6 , R 30 , R 31 , R^and R 33 are independently selected from 
the group consisting of 

• halogen, -CF 3 ; or 

• methyl, ethyl, propyl, isopropyl, butyl, ferf-butyl, cyclopropyl, cyclobutyl, cyclopen- 
10 tyl, cyclohexyl, phenyl, naphtyl, benzyl, phenyl-ethyl, methoxy, ethoxy, phenylthio, 

methylsulfonyl, ethylsulfonyl, -C(0)-0-CH3, -C(0)-C-CH 2 CH 3 , each of which is 
optionally substituted with one or more substituents independently selected from 
R 12 ; or 

• -C(0)-R 27 ; or 

1 5 two substituents selected from R 3 , R 4 , R 5 and R 8 or R 30 , R 31 , R 32 and R 33 attached to the 
same or adjacent atoms together form a radical -0-(CH 2 ) 1 . 3 -0-. 

In another embodiment R 3 , R 4 , R 5 , R e , R 30 , R 31 , R^and R 33 are independently selected from 
the group consisting of F, CI, -CF 3 , methyl, ethyl, propyl, isopropyl, butyl, or fert-butyl; or 
two substituents selected from R 3 , R 4 , R 5 and R 6 or R 30 , R 31 , R^and R 33 attached to the 
20 same or adjacent atoms together form a radical -0-(CH 2 )i-3-0-. 

In another embodiment R 10 and R 11 independently represent hydrogen, methyl, ethyl, propyl, 
-C(0)-CH 3 , -C(0)-CH 2 CH3, -CH 2 C(0)OH, -CH 2 CH 2 C(0)OH, -C(0)-CH r C(0)OH. 
-C(0)-CH 2 CH 2 -C(0)OH, -S(0) 2 CH 3 , or phenyl. 

In another embodiment R 10 and R 11 independently represent hydrogen, methyl, ethyl, 
25 -C(0)-CH3, -CH 2 C(0)OH, -CCOJ-CHz-CfOJOH, -S(0) 2 CH 3 , or phenyl. 

In another embodiment R 10 and R 11 independently represent hydrogen, methyl, ethyl, or 
phenyl. 

In another embodiment R 27 is C^-alkyl. Cw-alkenyl, C^-alkynyl, Cw-cycloalkyl, Cm- 
cycloalkyl-C 1 . 6 -alkyl, aryl, aryi-C^-alkyl, heteroaryl, heteroaryl-C^-alkyl, carboxy-C^-alkyl, 
30 C^alkoxy-C^-alkyl, C^alkylthio-C^-alkyl, R 10 HN-C^-alkyl, R 10 R 11 -N-C w -alkyl, R 10 R 11 -N- 
S(0) 2 -C 1 . 6 -alkyl, or R^R^-N-CfCO-d-e-alkyl, each of which is optionally substituted with one 
or more substituents independently selected from R 12 . 

In another embodiment R 27 is Ce-alkyl, Cw-cycloalkyJ, CM-cycloalkyl-d^-alkyl, aryl, het- 
eroaryl, heteroaryl-C^-alkyl, carboxy-C^alkyl, C^-alkoxy-C^-alkyl, R^HN-C^alkyl, 
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R 10 R 11 -N-C^-alkyl, R 10 R 11 -N-S(O) 2 -C«-alkyl, or R 10 R 11 -N-C(O)-C,^alkyl. each of which is 
optionally substituted with one or more substituents independently selected from R 12 . 
In another embodiment R 27 is Ci-6-alkyl, CWcycloalkyl, C«-cycloalkyl-C^-alkyl. aryl or het- 
eroaryl, each of which is optionally substituted with one or more substituents independently 

5 selected from R 12 . 

In another embodiment R 27 is methyl, ethyl, propyl, n-butyl, isobutyl, 1,1,1-trifluoroethyl, 
cyclopropyl, cycopentyl, cyclopropylmethyl. phenyl, pyridyl, thiophene, imidazole, orthiazole, 
each of which is optionally substituted with one or more substituents independently selected 
from R 12 . 

1 0 In another embodiment R 27 is methyl, ethyl, propyl, n-butyl, isobutyl, 1 ,1 ,1-trifluoroethyl, 
cyclopropyl, cycopentyl, cyclopropylmethyl, phenyl, or pyridyl, thiophene, imidazole, orthia- 
zole. 

In another embodiment R 12 is halogen, cyano, hydroxy, carboxy, -CF 3 , or C^-alkyl. 
In another embodiment R 12 is halogen, cyano, hydroxy, carboxy, -CF 3 , methyl, ethyl or pro- 
15 pyl. 

In another embodiment R 13 and R 14 are independently selected from the group consisting of 
hydrogen, C^-alkyl, hydroxy-Ce-alkyl, carboxy-Ci^-alkyl, phenyl, or naphtyl, each of which 
is optionally substituted with one or more substituents independently selected from R 15 ; or 
R 13 and R 14 together with the nitrogen to which they are attached form a heterocycle such as 

20 piperazine, homopiperazine or morpholine. 

In another embodiment R 13 and R 14 are independently selected from the group consisting of 
hydrogen, methyl, ethyl, propyl, hydroxy-methyl, hydroxy-ethyl, carboxy-methyl, carboxy- 
ethyl, phenyl, or naphtyl. each of which is optionally substituted with one or more substituents 
independently selected from R 1S ; or R 13 and R 14 together with the nitrogen to which they are 

25 attached form a heterocycle such as piperazine, homopiperazine or morpholine. 

In another embodiment R 13 and R 14 are independently selected from the group consisting of 
hydrogen, methyl, ethyl, propyl, or phenyl, each of which is optionally substituted with one or 
more substituents independently selected from R 15 . 

In another embodiment R 15 is halogen, cyano, hydroxy, carboxy, -CF 3 , methyl, ethyl, or pn> 
30 pyl. 

In another embodiment R 15 is halogen, hydroxy, carboxy, -CF 3 , methyl, or ethyl. 
In another embodiment A is thiazolyl, thiadiazolyl, pyrazinyl, pyridyl, 5,6-dihydro-4H- 
cyclopentathiazolyl, or 4,5,6,7-tetrahydrobenzothiazolyl optionally substituted with one or 
more substituents independently selected from R 7 , R 8 and R 9 . 
35 In another embodiment A is 
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R 7 



In another embodiment A is thiazolyl or thiadiazolyl optionally substituted with one or more 
substituents independently selected from R 7 , R 8 and R 9 . 

In another embodiment A is thiazolyl, 1 ,2,3-thiadiazolyl, or 1 ,3,4-thiadiazolyl, optionally sub- 
stituted with one or more substituents independently selected from R 7 , R 8 and R 9 . 
In another embodiment A is 



In another embodiment A is 

R 7 

n n 






1 0 In another embodiment R 7 , R 8 and R 9 are independently selected from 

• halogen, carboxy, cyano, nitro, hydroxy, -CF 3 ,-SCN; or 

• d^-alkyl, d-e-alkenyl, d-e-alkoxy, d-e-alkylthio, d-e-alkylamino, C^alkylsulfonyl, 
d-e-alkylsulfenyl, -C(0)-0-C^-alkyl. -C(0)-d.e-alky1. -Ci*-alkyl-C(0)-0-Cim-alkyl, 
-C^-aikyl-0-C(0)-C^-alkyl, -NH-C(0)-d-e-alkyl, -d-e-alkoxy-d-e-aikyl. 

15 -d-e-alkyl-S-d-e-alkyl, CM-cycloalkyl-d^-alkyl, d-e-cycloalkyl-d-e-alkoxy, d-e- 

cycloalkyl-d-e-alkylthio each of which is optionally substituted with one or more sub- 
stituents independently selected from R 1B ; or 

• aryl, heteroaryl, aryl-d-e-alkyl, heteroaryl-d-e-alkyl, aryl-d-e-alkoxy, heteroaryl-d-e- 
alkoxy, aryloxy, heteroaryloxy, heteroarylthio, each of which is optionally substituted 

20 on the aryl or heteroaryl part with one or more substituents independently selected 

from R 17 ; or 

• d-e-cycloalkyl, d-e-cycloalkenyl, CM-cyclralkyl-d-e-alkyl, Ca^-cycloalkenyl-d^- 
alkyl, each of which is optionally substituted on the cycloalkyl part with one or more 
substituents independently selected from R 18 ; or 

25 — NR^R 20 . -d-e-alkyl-NR^R 20 , -d-e-alkyl-S-R 21 , -d*-alkyl-S(0)-R 21 . -d-s-alkyl- 

S(0)rR 21 wherein each alkyl part may be substituted with one or more substituents 
independently selected from R 25 ; or 
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• -CfOJNR^R 23 , -d^-alkyl-CfOJNR^R 23 optionally substituted with one or more sub- 
stituents independently selected from R 26 ; or 

two of R 7 , R 8 and R 9 can be taken together to form a Q^-alkylene bridge. 
In another embodiment R 7 , R 8 and R 9 are independently selected from 
5 • halogen, carboxy, cyano, or -CF 3 ; or 

• d-e-alkyl, C 2 ^alkenyl, C^-alkoxy, d-e-alkylthio, d-e-alkylsulfonyl, -C(0)-0-d-6- 
alkyl, -CfOKWalkyl, ^^^^^(O-O-C^alkyl, -C^-alkyl-O-C^d^alkyl, 
-d-e-alkoxy-d-e-alkyi, C^-cycloalkyl-C^-alkyl, each of which is optionally substituted 
with one or more substituents independently selected from R 16 ; or 

1 0 • aryl, heteroaryl, aryl-d-e-alkyl, heteroaryl-d-6-alkyl, each of which is optionally sub- 

stituted on the aryl or heteroaryl part with one or more substituents independently se- 
lected from R 17 ; or 

• d-a-cycloalkyl, C^-cycloalkyl-C^-alkyl, each of which is optionally substituted on 
the cycloalkyl part with one or more substituents independently selected from R 18 ; or 

15 •-NR^R 20 , -d-e-alkyl-NR^R 20 , wherein each alky! part may be substituted with one 

or more substituents independently selected from R 25 ; or 

-CfOJNR^R 23 , -C 1 ^-alkyl-C(0)NR 22 R 23 optionally substituted with one or more sub- 
stituents independently selected from R 26 ; or 
two of R 7 , R 8 and R 9 can be taken together to form a C 2 ^«alkylene bridge. 
20 In another embodiment R 7 , R 8 and R 9 are independently selected from 

• halogen, carboxy or -CF 3 ; or 

• d-e-alkyl, d-e-aikoxy, d-e-alkylthio, -d^-alkyl-C(0)-0-C 1 ^-alkyl, 
-C^-aIkyl-0-C(0)-Ci^-alkyl or -C(0)-0-d^-alkyl, each of which is optionally substi- 
tuted with one or more substituents independently selected from R 16 ; or 

25 • phenyl, benzyl, or heteroarylthio, wherein heteroaryl is pyridyl or imidazolyl, and 

wherein each aryl or heteroaryl is optionally substituted on the aryl or heteroaryl part 
with one or more substituents independently selected from R 17 ; or 

• cyclopropyl, cyclobutyl, cyclopentyl, or cyclohexyl, each of which is optionally substi- 
tuted on the cycloalkyl part with one or more substituents independently selected 

30 from R 18 ; or 

two of R 7 , R 8 and R 9 can be taken together to form a C 2 _5-alkylene bridge. 
In another embodiment R 7 , R 8 and R 9 are independently selected from halogen, carboxy, 
-CF 3l -S-CH 3f -S-CH 2 CH 3 , methyl, ethyl, propyl, isopropyl, butyl, ferf-butyl, methoxy, ethoxy, 
-CH 2 -C(0)-0-CH 3 , -CH 2 -C(0>O-CH 2 CH 3 , -CH 2 CH 2 -C(0)-0-CH 3 , -CH 2 CH 2 -C(0)-0-CH 2 CH 3 , 

35 -CH 2 -0-C(0)-CH 3 , -CH2-0-C(0)-CH 2 CH 3 , -CH 2 CH 2 -0-C(0)-CH 3 , -CH 2 CH2-0-C(0)-CH 2 CH 3 , 
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-C(0)-0-CH3, or -C(0)-0-CH 2 CH3, each of which is optionally substituted with one or more 
substituents independently selected from R 16 ; or heteroarylthio, wherein heteroaryl is pyridyl 
or imidazolyl. each optionally substituted on the heteroaryl part with one or more substituents 
independently selected from R 17 . 

5 In another embodiment R 7 . R 8 and R 9 are independently selected from CI, F, Br, -CF 3 , 

methyl, ethyl, methoxy, ethoxy. -CHrC(0)-O-CH 2 CH 3 , -C(0)-0-CH3. or -C(0>0-CH 2 CH 3 ; or 
heteroarylthio, wherein heteroaryl is pyridyl or imidazolyl, each optionally substituted on the 
heteroaryl part with one or more substituents independently selected from R 17 . 
In another embodiment R 16 , R 17 . and R 18 are independently C w -alkyl. halogen, hydroxy, car- 

1 0 boxy. -CF 3 , carboxy-C^-alkyl. hydroxy-Ci^-alkyl. -C^alkyl-CfOJ-O-C^alkyl, -C(0)-0-C^- 
alkyl,or-S(0) 2 CH 3 . 

In another embodiment R 16 . R 17 , and R 18 are independently methyl, ethyl, propyl, halogen, 
hydroxy, carboxy. -CF 3 , carboxy-methyl, carboxy-ethyl, carboxy-propyl, hydroxy-methyl, hy- 
droxy-ethyl, hydroxy-propyl. -CH2-C(0)-0-CH 3 , -CH2-C(0)-0-CH 2 CH 3> -CH 2 CH2-C(0)-0-CH 3 . 
15 -CH 2 CH 2 -C(0)-0-CH 2 CH 3 . -C(0)-0-CH 3 , -C(0)-0-CH 2 CH 3 . -C(0)-0-CH 2 CH 2 CH 3 , or 
-S(0) 2 CH 3 . 

In another embodiment R 16 , R 17 , and R 18 are independently methyl, ethyl, propyl, halogen, 
carboxy, carboxy-methyl, carboxy-ethyl, carboxy-propyl. hydroxy-methyl, hydroxy-ethyl, hy- 
droxy-propyl. -CHrC(0)-0-CH 3 , -CH2-C(0)-0-CH 2 CH 3 , .CH 2 CH2-C(0)-0-CH 3 , 
20 -CHzCHrCtOJ-O-CH^H,,, -C(0)-0-CH 3 , -C(0)-O-CH 2 CH 3 . -C(0)-0-CH 2 CH 2 CH 3 , or 
-S(0) 2 CH 3 . 

In another embodiment R 19 and R 20 independently represent hydrogen. C 1j6 -alkyl. hydroxy-d. 
e-alkyl. carboxy-C^-alkyl. phenyl, or naphtyl, or R 19 and R 20 together with the nitrogen to 
which they are attached form. a heterocycle such as piperazine, homopiperazine or mor- 
25 pholine. 

In another embodiment R 19 and R 20 independently represent hydrogen, methyl, ethyl, propyl, 
carboxy-methyl, carboxy-ethyl, carboxy-propyl, hydroxy-methyl, hydroxy-ethyl, hy- 
droxy-propyl, phenyl, or naphtyl, or R 18 and R 20 together with the nitrogen to which they are 
attached form a heterocycle such as piperazine, homopiperazine or morpholine. 
30 In another embodiment R 21 is selected from 

• d-e-alkyl, carboxy-C^-alkyl, or hydroxy-C^alkyl; or 

• phenyl, naphtyl, or phenyl-C^-alkyl. wherein the aryl part is optionally substituted 
with one or more substituents independently selected from R 24 ; or 

• (W-cycloalkyl. or CM-cycloalkyl-C^-alkyl. 
35 In another embodiment R 21 is selected from 
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• methyl, ethyl, propyl, carboxy-methyl, carboxy-ethyl, carboxy-propyl, hy- 
droxy-methyl, hydroxy-ethyl, hydroxy-propyl; or 

• phenyl, naphtyl, or phenyl-C^-alkyl, wherein the aryl part is optionally substituted 
with one or more substituents independently selected from R 24 ; or 

• Ca^-cycloalkyl, or CWcycloalkyl-C^-alkyl. 
In another embodiment R 21 is selected from 

• methyl, ethyl, carboxy-methyl, carboxy-ethyl, carboxy-propyl,; or 

• phenyl, naphtyl, or phenyl-C^alkyl, wherein the aryl part is optionally substituted 
with one or more substituents independently selected from R 24 . 

In another embodiment R 22 and R^are independently selected from hydrogen, methyl, ethyl, 
or propyl. 

In another embodiment R 24 is halogen, hydroxy, carboxy, -CF 3 , methyl, ethyl, propyl, car- 
boxy-methyl, carboxy-ethyl, carboxy-propyl, hydroxy-methyl, hydroxy-ethyl, or hy- 
droxy-propyl. 

In another embodiment R 25 and R 26 are independently Ci-e-alkyl, halogen, hydroxy, carboxy, 
or -CF 3 . 

In another embodiment R 25 and R 26 are independently methyl, ethyl, propyl, halogen, hy- 
droxy, carboxy, or -CF 3 . 

In another aspect the invention provides a compound as described herein which is an activa- 
tor of glucokinase, when tested in the Glucokinase Activation Assay (I) disclosed herein at a 
glucose concentration of 2 mM. 

In another aspect the invention provides a compound as described herein which is an activa- 
tor of glucokinase, when tested in the Glucokinase Activation Assay (I) disclosed herein at a 
glucose concentration of from 10 to 15 mM. 

In another aspect the invention provides a compound as described herein which, at a con- 
centration of 30 pM, is capable of providing an at least 1 .5, such as at least 1 .7, for instance 
at least 2.0 fold activation of glucokinase in the Glucokinase Activation Assay (I) disclosed 
herein at a glucose concentration of 2 mM. 

In another aspect the invention provides a compound as described herein which, at a con- 
centration of 30 pM, is capable of providing an at least 1.5, such as at least 1.7, for instance 
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at least 2.0 fold activation of glucokinase in the Glucokinase Activation Assay (I) disclosed 
herein at a glucose concentration of from 10 to 15 mM. 

In another aspect the invention provides a compound as described herein which, at a con- 
centration of 5 uM is capable of providing an at least 1 .5, such as at least 1 .7, for Instance at 
5 least 2.0 fold activation of glucokinase in the Glucokinase Activation Assay (I) disclosed 
herein at a glucose concentration of 2 mM. 

In another aspect the invention provides a compound as described herein which, at a con- 
centration of 5 uM is capable of providing an at least 1 .5, such as at least 1 .7, for instance at 
least 2.0 fold activation of glucokinase in the Glucokinase Activation Assay (I) disclosed 
10 herein at a glucose concentration of from 10 to 15 mM. 

In another aspect the invention provides a compound as described herein which provides an 
increase in glucokinase activity, where the increase in glucokinase activity provided by the 
compound increases with increasing concentrations of glucose. 

In another aspect the invention provides a compound as described herein which provides an 
1 5 increase in glucokinase activity in Glucokinase Activation Assay (I) disclosed herein at a glu- 
cose concentration of 15 mM, which increase is significantly higher than the increase in glu- 
cokinase activity provided by the compound in Glucokinase Activation Assay (I) disclosed 
herein at a glucose concentration of 5 mM. 

In another aspect the invention provides a compound as described herein which, at a com- 
20 pound concentration of 1 0 uM provides an increase in glucokinase activity in Glucokinase 
Activation Assay (I) disclosed herein at a glucose concentration of 15 mM, which increase is 
significantly higher than the increase in glucokinase activity provided by the compound at a 
compound concentration of 10 uM in Glucokinase Activation Assay (I) disclosed herein at a 
glucose concentration of 5 mM. 

25 In another aspect the invention provides a compound as described herein which, at a com- 
pound concentration of 10 uM provides an increase in glucokinase activity in Glucokinase 
Activation Assay (I) disclosed herein at a glucose concentration of 15 mM, which increase is 
at least 1 .1 fold higher, such as at least 1 .2 fold higher, for instance at least 1 .3 fold higher, 
such as at least 1 .4 fold higher, for instance 1 .5 fold higher, such as at least 1 .6 fold higher, 
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for instance at least 1.7 fold higher, such as at least 1.8 fold higher, for instance at least 1.9 
fold higher, such as at least 2.0 fold higher than the increase in glucokinase activity provided 
by the compound at a compound concentration of 10 uM in Glucokinase Activation Assay (I) 
disclosed herein at a glucose concentration of 5 mM. 

5 

In another aspect the invention provides a compound as described herein, which compound 
increases glucose utilization in the liver without inducing any increase in insulin secretion in 
response to glucose. 

In another aspect the invention provides a compound as described herein, which compound 
1 0 shows a significantly higher activity in isolated hepatocytes compared to the activity of the 
compound in lns-1 cells. 

In another aspect the invention provides a compound as described herein, which compound 
shows a significantly higher activity in isolated hepatocytes measured as described in the 
Glucokinase Activity Assay (II) compared to the activity of the compound in lns-1 cells meas- 
15 ured as described in the Glucokinase Activity Assay (III). 

In another aspect the invention provides a compound as described herein, which compound 
shows an activity in isolated hepatocytes measured as described in the Glucokinase Activity 
Assay (II) which activity is at least 1.1 fold higher, such as at least 1.2 fold higher, for in- 
stance at least 1 .3 fold higher, such as at least 1 .4 fold higher, for instance 1 .5 fold higher, 
20 such as at least 1 .6 fold higher, for instance at least 1 .7 fold higher, such as at least 1 .8 fold 
higher, for instance at least 1.9 fold higher, such as at least 2.0 fold higher, for instance at 
least a 3.0 fold higher, such as at least a 4.0 fold higher, for instance at least 5.0 fold higher, 
such as at least 10 fold higher than the activity of the compound in lns-1 cells measured as 
described in the Glucokinase Activity Assay (III). 

t 

25 In another aspect the invention provides a compound as described herein, which compound 
shows no activity in the lns-1 cells measured as described in the Glucokinase Activity Assay 
(III). 

In another aspect the invention provides a method of preventing hypoglycaemia comprising 
administration of a compound according to the present invention. 
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In another aspect the invention provides the use of a compound according to the present in- 
vention for the preparation of a medicament for the prevention of hypoglycaemia. 

In another aspect the invention provides a compound as described herein, which is an agent 
useful for the treatment of an indication selected from the group consisting of hyperglycemia, 
5 IGT, insulin resistance syndrome, syndrome X, type 2 diabetes, type 1 diabetes, dyslipide- 
mia, hypertension, and obesity. 

In another aspect the invention provides a compound as described herein for use as a me- 
dicament 

In another aspect the invention provides a compound as described herein for treatment of 
1 0 hyperglycemia, for treatment of IGT, for treatment of Syndrome X, for treatment of type 2 
diabetes, for treatment of type 1 diabetes, for treatment of dyslipidemia, for treatment of hy- 
• perlipidemia, for treatment of hypertension, for treatment of obesity, for lowering of food in- 
take, for appetite regulation, for regulating feeding behaviour, or for enhancing the secretion 
of enteroincretins, such as GLP-1 . 

15 In another aspect the invention provides a pharmaceutical composition comprising, as an 
active ingredient, at least one compound as described herein together with one or more 
pharmaoeutically acceptable earners or excipients. 

In one embodiment such a pharmaceutical composition may be in unit dosage form, compris- 
ing from about 0.05 mg to about 1000 mg, preferably from about 0.1 mg to about 500 mg and 
20 especially preferred from about 0.5 mg to about 200 mg of the compound according to the 
present invention. 

In another aspect the invention provides the use of a compound according to the invention 
for increasing the activity of glucokinase. 

In another aspect the invention provides the use of a compound according to the invention 
25 for the preparation of a medicament for the treatment of metabolic disorders, for blood glu- 
cose lowering, for the treatment of hyperglycemia, for the treatment of IGT, for the treatment 
of Syndrome X, for the treatment of impaired fasting glucose (IFG), for the treatment of type 
2 diabetes, for the treatment of type 1 diabetes, for delaying the progression of impaired glu- 
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cose tolerance (IGT) to type 2 diabetes, for delaying the progression of non-insulin requiring 
type 2 diabetes to insulin requiring type 2 diabetes, for the treatment of dyslipidemia, for the 
treatment of hyperlipidemia, for the treatment of hypertension, for lowering of food intake, for 
appetite regulation, for the treatment of obesity, for regulating feeding behaviour, or for en- 
5 hancing the secretion of enteroincretins.ln another aspect the invention provides the use of a 
compound according to the invention for the preparation of a medicament for the adjuvant 
treatment of type 1 diabetes for preventing the onset of diabetic complications. 

In another aspect the invention provides the use of a compound according to the invention 
for the preparation of a medicament for increasing the number and/or the size of beta cells in 
1 0 a mammalian subject for treatment of beta cell degeneration, in particular apoptosis of beta 
cells, or for treatment of functional dyspepsia, in particular irritable bowel syndrome. 

In one embodiment the invention provides any of the above uses in a regimen which com- 
prises treatment with a further antidiabetic agent. 

In another embodiment the invention provides any of the above uses in a regimen which 
1 5 comprises treatment with a further antihyperlipidemic agent. 

In another embodiment the invention provides any of the above uses in a regimen which 
comprises treatment with a further antiobesity agent. 

In another embodiment the invention provides any of the above uses in a regimen which 
comprises treatment with a further antihypertensive agent 

20 In a further aspect the invention provides the use of a compound according to the invention 
or a pharmaceutical composition as described above for the treatment of metabolic disor- 
ders, for blood glucose lowering, for the treatment of hyperglycemia, for treatment of IGT, for 
treatment of Syndrome X, for the treatment of impaired fasting glucose (IFG), for treatment of 
type 2 diabetes.for treatment of type 1 diabetes, for delaying the progression of impaired glu- 

25 cose tolerance (IGT) to type 2 diabetes, for delaying the progression of non-insulin requiring 
type 2 diabetes to insulin requiring type 2 diabetes, for treatment of dyslipidemia, for treat- 
ment of hyperlipidemia, for treatment of hypertension, for the treatment or prophylaxis of 
obesity, for lowering of food intake, for appetite regulation, for regulating feeding behaviour, 
or for enhancing the secretion of enteroincretins. 
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In a further aspect the invention provides the use of a compound according to the invention 
or a pharmaceutical composition as described above for the adjuvant treatment of type 1 
diabetes for preventing the onset of diabetic complications. 

In a further aspect the invention provides the use of a compound according to the invention 
5 or a pharmaceutical composition as described above for increasing the number and/or the 
size of beta cells in a mammalian subject, for treatment of beta cell degeneration, in particu- 
lar apoptosis of beta cells, or for treatment of functional dyspepsia, in particular imtable 
bowel syndrome. 

10 Embodiment 1 . In a further aspect the invention provides a compound of general formula (I) 



R 2 



(I) 



wherein R 1 is d-s-cycloalkyl, d-e-heterocyclyl, or fused aryl-C^-cycloalkyl, each of which is 
optionally substituted with one or more substituents R 3 , R 4 , R 5 and R 6 ; 
15 R 2 is C^-cycloalkyl. C^-heterocyclyl. or fused aryl-C 3 -8-cycloalkyl. each of which is optionally 
substituted with one or more substituents R 30 , R 31 , R 32 and R 33 , and 

R 3 , R 4 , R 5 , R 6 , R 30 . R 3 \ R^and R 33 are independently selected from the group consisting of 

• halogen, nitro, cyano, hydroxy, oxo, carboxy, -CF 3 ; or 
20 • -NR 10 R 11 ;or 

• C-e-alkyl, C 2 4,-alkenyl, (Walkynyl, d-a-cycloalkyl, CM-cycloalkyl-d-e-alkyl, aryl, aryl- 
d-e-alkyl, heteroaryl-d-e-alkyl, d-e-alkoxy, d-e-cycloalkyl-d-e-alkoxy, aryl-d-e- 
alkoxy, heteroaryl, heteroaryl-C^-alkoxy, aryloxy. heteroaryloxy, d-e-alkylthio, aryl- 
thio, heteroarylthio, aryl-C^-alkylthio, heteroaryl-d-s-alkytthio, d-e-alkylsulfenyl, Cm- 

25 cycloalkyl-C^-alkylthio, d-B-alkyl-C(0)-0-d-6-alkyl, d-e-alkoxy-d-e-alkyl, d-e- 

alkylthio-d-e-alkyl, carboxy-Ci^-alkytoxy, amino-C,. 6 -alkyl, C^-alkylamino-d^-alkyl. 
di-(d^-alkyl)amino-C^-alkyl, C^-alkylsulfamoyl, di(d^-alkyl)sulfamoyl, d-e- 
alkylsulfinamoyl or di(d^-alkyl)sulfmamoyl each of which is optionally substituted with 
one or more substituents independently selected from R 12 ; or 

30 • -dO-R^.-S^rR^.-CtOy-NR^R^-d^-alkyl-dO-NR^R^lor 
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. two substituents selected from R 3 , R 4 , R s and R e or R 30 , R 31 . R 32 and R 33 attached to 
the same or adjacent atoms together form a radical -CMCH^-rO-; 

R 10 and R 11 independently represent hydrogen, C^-alkyl, -C(0)-d-6-alkyl, carboxy-d-e-alkyl. 

5 -C(0)-C lJ6 -alkyl-C(OPH, -S(0) 2 CH 3 , or aryl; 

R 27 is Ce-alkyl, C^alkoxy. CWalkenyl, C 2 ^-alkynyl, C M -cycloalkyl. CM-cycloalkyl-d-s- 
alkyl, aryl. aryl-d-e-alkyl, aryl-d-e-alkenyl, heteroaryl, heteroaryl-d-e-alkyl, carboxy-d*-alkyl, 
C^-alkoxy-C^-alkyl. C^alkylthio-C^-alkyl, R 10 HN-C^-alkyl. R ,0 R 11 -N-C^-alkyl, R 10 R ,1 -N- 
S(0) r C^-alkyl, R 10 R 11 -N-C(O)-C lJ6 -alkyl. d^alkyl-C(0)-NH-d-<ralkyl, aryl-C(0)-NH-d,r 

10 alkyl. heteroaryl-C(0)-NH-C«-alkyl, Cw-cycloalkyl-CtOJ-NH-C^-alkyl. d^alkyl-S(0) r NH- 
C^-alkyl. aryl-S(0)2-NH-Ci^ralkyl. heteroaryl-S(0) r NH-C«-alkyl. or C^-cycloalkyl-SCOJa- 
NH-d-e-alkyl. each of which is optionally substituted with one or more substituents inde- 
pendently selected from R 12 ; 

15 R 12 is halogen, cyano, hydroxy, -C(0)-0-d-6-alkyl, carboxy, -CF 3 . C^alkyl, C^-alkoxy, 
-S(0) 2 CH 3 ,or-S(0) 2 NH 2 ; 

R 13 and R 14 are independently selected from the group consisting of hydrogen, d^-alkyl, hy- 
droxy-Ce-alkyl, carboxy-d-e-alkyl. aryl. or heteroaryl. each of which is optionally substituted 
with one or more substituents independently selected from R 15 ; or R 13 and R 14 together with 
20 the nitrogen to which they are attached form a 3 to 8 membered heterocyclic ring with the 
said nitrogen atom, the heterocyclic ring optionally containing one or two further heteroatoms 
selected from nitrogen, oxygen and sulphur, 

R 15 is halogen, cyano, hydroxy, carboxy, -CF 3 , d-e-alkyl, -S(0) 2 CH 3 , or -S(0) 2 NH 2 ; 

25 A is heteroaryl which is optionally substituted with one or more substituents independently 
selected from R 7 , R 8 and R 9 ; 

R 7 , R 8 and R 9 are independently selected from 

• halogen, carboxy, cyano, nitro, hydroxy, -CF 3 ,-SCN; or 
30 • d-e-alkyl. d-e-alkenyl, (Walkynyl, d-e-alkoxy, C^-alkylthio, d-e-alkylamino, C*ar 
alkylsulfenyl, -C(0)-0-C«-alkyl. formyl, -C(0)-d.6-alkyl, -d-6-alkyl-C(0)-0-d-e-alkyl, 
-d^-alkyl-O-CtOJ-C^-alkyl, -NH-C(0)-d.6-alkyl, -d^-alkoxy-d-e-alkyl, 
-d-e-alkyl-S-d-e-alkyl, carboxy-d-e-alkyl, or hydroxy-d-e-alkyl, each of which is op- 
tionally substituted with one or more substituents independently selected from R 16 ; or 
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• aryl, heteroaryl, aryl-C^alkyl, heteroaryl-C^-alkyl, aryl-Ce-alkoxy, heteroaryl-C^- 
alkoxy, aryl-C^alkylthio, heteroaryl-C,.e-alkylthio, heteroaryl-thio-d-e-alkyl, aryloxy, 
heteroaryloxy, arylthio, heteroarylthio, aryl-C^-alkylamino, each of which is optionally 
substituted on the aryl or heteroaryl part with one or more substituents independently 
selected from R 17 ; or 

• C M -cycloalkyl, Cw-cycloalkenyl, C^-cycloalkyl-d^-alkyl, C^cycloalkenyl-C^atkyl, 
Ca^cycloalkyl-C^-alkoxy, Cs^-cycloalkyl-Ci^-alkylthio, each of which is optionally 
substituted on the cycloalkyl part with one or more substituents independently se- 
lected from R 18 ; or 

. -NR^R 20 , -C^-alkyl-NR 1 ^ 20 , -C^-alkyl-S-R 21 . -C^alkyl-SfOJ-R 21 , -C,^alkyl-S(0)r 
R 21 , -S(0)z-R 21 or-SCOJyNR^R 20 , wherein each alkyl part may be substituted with 
one or more substituents independently selected from R 25 ; or 

• -CfOJNR 2 ^ 23 , -C^-alkyl-CfOJNR^R 23 optionally substituted with one or more sub- 
stituents independently selected from R 26 ; or 

two of R 7 . R 8 and R 9 can be taken together to form a (^-alkylene bridge; 

R 16 , R 17 , and R 18 are independently d-e-alkyl, halogen, nitro. cyano, hydroxy, carboxy, oxo, 
-CF 3 , carboxy-d-e-alkyl, hydroxy-C^-alkyl, -C^-alkyl-C(0>O-C«-alkyl, -C(0)-0-d*-alkyl, 
-NR^R 20 , -NHS(0) 2 CH 3 , -CfOJNR^R 20 , -SfOkCHs, or-S(0) 2 NH 2 ; 

R 19 and R 20 independently represent hydrogen, d-e-alkyl, hydroxy-d-e-^alkyl, carboxy-d-e- 
alkyl, aryl, heteroaryl, dw-heterocyclyl, or -S(0) 2 -d-6-aIkyl, each of which is optionally substi- 
tuted with one or more substituents independently selected from R 24 , or R 19 and R 20 together 
with the nitrogen to which they are attached form a 3 to 8 membered heterocyclic ring with 
the said nitrogen atom, the heterocyclic ring optionally containing one or two further heteroa- 
toms selected from nitrogen, oxygen and sulphur, the heterocyclic ring is optionally substi- 
tuted with one or more substituents independently selected from R 24 ; 

R 21 is selected from 

• d-e-alkyl, carboxy-d-e-alkyl, d-e-alkylamino-d-e-alkyl or hydroxy-d-e-alkyl; or 

• aryl, heteroaryl, aryl-d^-alkyl, or heteroaryl-d-e-alkyl. wherein the aryl or heteroaryl 
part is optionally substituted with one or more substituents independently selected 
from R 24 ; or 

• d-e-cycloalkyl, d-e-cycloalkenyl, C M -cycloalkyl-C^-alkyl, C M -cydoalkenyl-C,.6-alkyl; 
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R 22 and R^are independently selected from hydrogen, C^-alkyl, C M -cycloalkyl, aryl, het- 
eroaryl or R 22 and R 23 together with the nitrogen to which they are attached form a 3 to 8 
membered heterocyclic ring with the said nitrogen atom, the heterocyclic ring optionally con- 
taining one or two further heteroatoms selected from nitrogen, oxygen and sulphur, the het- 
erocyclic ring is optionally substituted with one or more substituents independently selected 
from R 24 ; 

R 24 is halogen, nitro, cyano, hydroxy, carboxy, -CF 3 , C^alkyl. hydroxy-Ce-alkyl, carboxy- 
C^-alkyl, -C(0)-C^-alkyl, -C(0)-0-C,^alkyl or-C^-alkyl-CtOVO-d^-alkyl; 
R 25 and R 28 are independently C^-alkyl, halogen, nitro, cyano, hydroxy, -CtOVO-CWalkyl, 
carboxy, -C^-alkyl-C^J-O-Ci^-alkyl. carboxy-C^-alkyl, -CF 3 . -S(0) 2 CH 3 , or -S(0) 2 NH 2 
as well as any salt hereof with a pharmaceutically acceptable acid or base, or any optical 
isomer or mixture of optical isomers, including a racemic mixture, or any tautomeric forms. 

Embodiment 2. A compound according to embodiment 1 wherein R 1 is C«-cycloalkyl, in- 
danyl. tetrahydrofuryl, tetrahydrothiofuryl, tetrahydrothienyl, tetrahydropyranyl, tetrahy- 
drothiopyranyl, 1,4-dioxanyl, 1,3-dioxanyl, piperidyl, pyrrolidinyl, morpholinyl, or piperazinyl, 
each of which is optionally substituted with one or more substituents R 3 , R 4 , R 5 and R 6 . 
Embodiment 3. A compound according to any one of the embodiments 1 to 2 wherein R 1 is 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cyclohexenyl, cycloheptyl, cycloheptenyl, 
cyclooctyl, bicyclo[3.2.1]octyl, bicyclot2.2.1]heptyl, norpinyl, norbonyl, norcaryl, adamantyl, 
indanyl, tetrahydrofuryl, tetrahydrothiofuryl, tetrahydrothienyl, tetrahydropyranyl, tetrahy- 
drothiopyranyl, 1,4-dioxanyl, 1,3-dioxanyl, piperidyl, pyrrolidinyl, morpholinyl, or piperazinyl, 
each of which is optionally substituted with one or more substituents R 3 , R 4 , R 5 and R 6 . 
Embodiment 4. A compound according to embodiment 3 wherein R 1 is cyclopropyl, cyclobu- 
tyl, cyclopentyl, cyclohexyl, cycloheptyl, bicydo[3.2.1]octyl, bicyclo[2.2.1]heptyl. adamantyl, 
indanyl, tetrahydrofuryl. tetrahydrothienyl. tetrahydropyranyl, tetrahydrothiopyranyl, piperidyl, 
pyrrolidinyl, morpholinyl, or piperazinyl, each of which is optionally substituted with one or 
more substituents R 3 , R 4 , R 6 and R $ . 

Embodiment 5. A compound according to embodiment 4 wherein R 1 is cyclopentyl, cyclo- 
hexyl, cycloheptyl, bicyclo[2.2.1]heptyl, tetrahydrofuryl, tetrahydrothienyl, tetrahydropyranyl, 
tetrahydrothiopyranyl, piperidyl, pyrrolidinyl. morpholinyl. or piperazinyt, each of which is op- 
tionally substituted with one or more substituents R 3 , R 4 , R 5 and R 6 . 
Embodiment 6. A compound according to embodiment 5 wherein R 1 is selected from 
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7. A compound according to embodiment 6 wherein R 1 is selected from 




Embodiment 8. A compound according to embodiment 7 wherein R 1 is selected from 



5 




Embodiment 9. A compound according to embodiment 8 wherein R 1 is selected from 

Ov.Q/0**Oy 

Embodiment 10. A compound according to embodiment 9 wherein R 1 is selected from 
1 0 Embodiment 1 1 . A compound according to embodiment 1 0 wherein R 1 is 




Embodiment 12. A compound according to embodiment 10 wherein R 1 is 
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Embodiment 13. A compound according to embodiment 10 wherein R 1 is 




Embodiment 14. A compound according to any one of the embodiments 1 to 13 wherein R 2 
5 is C^-cydoalkyl, tetrahydrofuryl, tetrahydrothiofuryl, tetrahydrothienyl, tetrahydropyranyl, tet- 
rahydrothiopyranyl, 1,4-dioxanyl, 1 ,3-dioxanyl, piperidyl, pyrrolidinyl, morpholinyl, or piperaz- 
inyl, each of which is optionally substituted with one or more substituents R 30 , R 31 . R^and 
R 33 . 

Embodiment 15. A compound according to embodiment 14 wherein R 2 is cyclopropyl, 
10 cyclobutyl, cyclopentyl, cyclohexyl, cyclohexenyl, cycloheptyl, cycloheptenyl, cyclooctyl, bicy- 
clo[3.2.1]octyl, bicyclo[2.2.1]heptyl t norpinyl, norbonyl, norcaryl, adamantyl, tetrahydrofuryl, 
tetrahydrothiofuryl, tetrahydrothienyl, tetrahydropyranyl, tetrahydrothiopyranyl, 1,4-dioxanyl, 
1 ,3-dioxanyl, piperidyl, pyrrolidinyl, morpholinyl, or piperazinyl, each of which is optionally 
substituted with one or more substituents R 30 , R 31 , R^and R 33 . 
15 Embodiment 16. A compound according to embodiment 15 wherein R 2 is cyclopropyl, 

cyclobutyl, cyclopentyl, cyclohexyl, bicyclo[3.2.1]octyl, bicyclo[2.2.1]heptyl, adamantyl, tetra- 
hydrofuryl, tetrahydrothienyl, tetrahydropyranyl, tetrahydrothiopyranyl, piperidyl, pyrrolidinyl, 
morpholinyl, or piperazinyl, each of which is optionally substituted with one or more substitu- 
ents R 30 , R 31 , R^and R 33 . 
20 Embodiment 17. A compound according to embodiment 16 wherein R 2 is cyclopentyl, cyclo- 
hexyl, bicyclo[2.2.1]heptyl, tetrahydrofuryl, tetrahydrothienyl, tetrahydropyranyl, tetrahy- 
drothiopyranyl, piperidyl, pyrrolidinyl, morpholinyl, or piperazinyl, each of which is optionally 
substituted with one or more substituents R 30 , R 31 , R 32 and R 33 . 
Embodiment 18. A compound according to embodiment 17 wherein R 2 is selected from 



25 




Embodiment 19. A compound according to embodiment 18 wherein R 2 is selected from 
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Embodiment 20. A compound according to embodiment 19 wherein R 2 is selected from 




Embodiment 21. A compound according to embodiment 20 wherein R 2 is selected from 
Embodiment 22. A compound according to embodiment 21 wherein R 2 is selected from 

Oy'TX .""Oy 

Embodiment 23. A compound according to embodiment 22 wherein R 2 is 




10 Embodiment 24. A compound according to embodiment 22 wherein R 2 is 



Embodiment 25. A compound according to embodiment 22 wherein R 2 is 
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Embodiment 26. A compound according to any one of the embodiments 1 to 25 wherein R 1 
and R 2 are both cyclohexyl. 

Embodiment 27. A compound according to any one of the embodiments 1 to 26 wherein R 3 , 
R 4 , R 5 , R 6 , R 30 . R 31 , R 32 and R 33 are independently selected from the group consisting of 

•halogen, oxo. cyano, hydroxy, carboxy, -CF 3 ; or 

-NR 10 R 11 ;or 

• d^-alkyl. C 2 .6-alkenyl, (Wcycloalkyl, C M -cycloalkyl-C^-alkyl, aryl, aryl-d-e-alkyl, 
d-e-alkoxy, (^e-cycioalkyl-d-e-alkoxy, aryl-d^-alkoxy, d-e-alkylthio, arylthio, 
-C(0)-0-C^-alkyl, or d-6-alty-C(0)-0-d-6-alkyl. each of which is optionally substi- 
tuted with one or more substituents independently selected from R 12 ; or 
-Crpj-R 27 , -SfO^R 27 , -C(0)-NR 13 R 14 , -C^-alkyl-C(0)-NR 13 R 14 ; or 

two substituents selected from R 3 , R 4 . R s and R 6 or R 30 , R 31 , R^and R 33 attached to the 
same or adjacent atoms together form a radical -0-(CH 2 )i^-0-. 

Embodiment 28. A compound according to embodiment 27 wherein R 3 , R 4 , R 5 , R 6 , R 30 , R 31 . 
R 32 and R 33 are independently selected from the group consisting of 

• halogen, oxo, -CF 3 ; or 
. -NR 10 R 11 ; or 

• Ce-alkyl, dw-cycloalkyl, d-e-alkoxy. d-e-alkylthio, aryl. aryl-d-e-alkyl, arylthio, 
-CfOVO-Ct-e-alkyl, or d.e-alkyl-C(0)-0-d-6-alkyl, each of which is optionally sub- 
stituted with one or more substituents independently selected from R 12 ; or 

• -C(0)-R 27 or -SfOVR 27 ; or 

two substituents selected from R 3 , R 4 . R 5 and R 6 or R 30 , R 31 . R 3? and R 33 attached to the 
same or adjacent atoms together form a radical -0-(CH 2 )i-3-0-. 

Embodiment 29. A compound according to embodiment 28 wherein R 3 , R 4 , R 5 , R 8 , R 30 , R , 
R^and R 33 are independently selected from the group consisting of 

• halogen, -CF 3 ; or 

• methyl, ethyl, propyl, isopropyl, butyl, fert-butyl, cyclopropyl, cyclobutyl, cyclopen- 
tyl, cyclohexyl, phenyl, naphtyl, benzyl, phenyl-ethyl, methoxy, ethoxy, propoxy, 
phenylthio, , -C(0)-0-CH3, or -C(0)-0-CH 2 CH 3 , each of which is optionally sub- 
stituted with one or more substituents independently selected from R 12L , or 

. -CCCO-R 27 or -S(0) r R 27 ; or 
two substituents selected from R 3 , R 4 , R 5 and R 6 or R 30 , R 31 , R 32 and R 33 attached to the 
same or adjacent atoms together form a radical -0-(CH 2 )i^-0-. 

Embodiment 30. A compound according to embodiment 29 wherein R 3 , R 4 , R 5 , R 6 , R 30 , R 31 , 
R 32 and R 33 are independently selected from the group consisting of 
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• halogen, -CF 3 ; or 

• methyl, ethyl, propyl, isopropyl, butyl, ferf-butyl, cyclopropyl, cyclobutyl, cyclopen- 
tyl, cyclohexyl, phenyl, naphtyl, benzyl, phenyl-ethyl, methoxy, ethoxy, propoxy, 
phenylthio, -C(0)-0-CH 3 , or-C(0)-0-CH2CH3, each of which is optionally substi- 

5 tuted with one or more substituents independently selected from R 12 ; or 

. -CCOVR^or-SCOVR 27 . 
Embodiment 31 . A compound according to embodiment 30 wherein R 3 , R 4 , R 5 , R 6 , R 30 , R 31 , 
R^and R 33 are independently selected from the group consisting of F, CI, -CF 3 , methyl, 
ethyl, propyl, isopropyl, butyl, or tert-butyl, -C(0)-R 27 or -S^VR 27 . 

10 Embodiment 32. A compound according to embodiment 28 wherein R 3 , R 4 , R 5 , R 6 , R 30 , R 31 , 
R^and R 33 are independently selected from C^-alkyl or -C(0)-R 27 . 
Embodiment 33. A compound according to any one of the embodiments 1 to 32 wherein R 10 
and R 11 independently represent hydrogen, methyl, ethyl, propyl, -C(0)-CH 3 , -C(0)-CH2CH 3 , 
-CH 2 C(0)OH, -CH 2 CH 2 C(0)OH, -C^J-CHrCtOJOH, -C(0>CH 2 CH 2 -C(0)OH, -S(0) 2 CH 3 , or 

15 phenyl. 

Embodiment 34. A compound according to embodiment 33 wherein R 10 and R 11 independ- 
ently represent hydrogen, methyl, ethyl, -C(0)-CH 3 , -CH 2 C(0)OH, -CfOJ-CHz-CfCOOH, 
-S(0) 2 CH 3 , or phenyl. 

Embodiment 35. A compound according to embodiment 34 wherein R 10 and R 11 independ- 

20 ently represent hydrogen, methyl, ethyl, or phenyl. 

Embodiment 36. A compound according to any one of the embodiments 1 to 35 wherein R 27 
is Ct-e-alkyl, C^-alkoxy, (Walkenyl. C 2< -alkynyl, C^-cycloalkyl, C«-cycloalkyl-Ci^-alkyl. 
aryl, aryl-Gw-alkyl. aryl-C 2< -alkenyl, heteroaryl, heteroaryl-Ci-6-alkyl, carboxy-C^-alkyl, C^- 
alkoxy-Ce-alkyl, d^-alkylthio-C^alkyl, R^HN-d^-alkyl, R^R^N-C^-alky!, R 10 R 11 N-S(O) r 

25 C^-alkyl, or R 10 R 11 N-CCOVC^-alkyl, each of which is optionally substituted with one or more 
substituents independently selected from R 12 . 

Embodiment 37. A compound according to embodiment 36 wherein R 27 is C^alkyl, Ci-e- 
alkoxy, Qwrcycloalkyl, C^-cycloalkyl-C 1 .e-alkyl, aryl-CWalkenyl, aryl, heteroaryl, heteroaryl- 
Ce-alkyl, carboxy-d^-alkyl, C^-alkoxy-C^-alkyl, R 10 HN-C^-alkyl, R^R^N-d^-alkyl, 

30 R 10 R 11 N-S(O) 2 -C 1 . 6 -alkyl, or R 10 R 11 N-C(O)-C 1 . 6 -alkyl, each of which is optionally substituted 
with one or more substituents independently selected from R 12 . 
Embodiment 38. A compound according to embodiment 37 wherein R 27 is C^alkyl, C,^- 
alkoxy, C3*-cycJoalkyl, CM-cycloalkyl-C^-alkyl, aryl, heteroaryl-C^-alkyl, aryl-d-e-alkyl, Ci- 
e-alkoxy-C^alkyl or heteroaryl, each of which is optionally substituted with one or more sub- 

35 stituents independently selected from R 12 . 
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Embodiment 39. A compound according to embodiment 38 wherein R 27 is methyl, ethyl, pro- 
pyl, n-butyl, isobutyl, 1,1,1-trifluoroethyl, cyclopropyl, cyclopentyl, cyclopropylmethyl, phenyl, 
pyridyl, thiophene, imidazole, or thiazole, each of which is optionally substituted with one or 
more substituents independently selected from R 12 . 

Embodiments. A compound according to embodiment 39 wherein R 27 is methyl, ethyl, pro- 
pyl, n-butyl, isobutyl, 1,1,1-trifluoroethyl, cyclopropyl, cyclopentyl, cyclopropylmethyl, phenyl, 
or pyridyl, thiophene, imidazole, or thiazole. 

Embodiment 41 . A compound according to any one of the embodiments 1 to 40 wherein R 12 
is halogen, cyano, hydroxy, carboxy, -CF 3 , or Chalky!. 

Embodiment 42. A compound according to embodiment 41 wherein R 12 is halogen, cyano, 
hydroxy, carboxy, -CF 3 , methoxy, methyl, ethyl or propyl. 

Embodiment 43. A compound according to any one of the embodiments 1 to 42 wherein R 13 
and R 14 are independently selected from the group consisting of hydrogen, CWalkyl, hy- 
droxy-Ci^-alkyl, carboxy-C^-alkyl, phenyl, or naphtyl, each of which is optionally substituted 
with one or more substituents independently selected from R 15 ; or R 13 and R 14 together with 
the nitrogen to which they are attached form a 3 to 8 membered heterocyclic ring with the 
said nitrogen atom, the heterocyclic ring optionally containing one or two further heteroatoms 
selected from nitrogen, oxygen and sulphur. 

Embodiment 44. A compound according to embodiment 43 wherein R 13 and R 14 are inde- 
pendently selected from the group consisting of hydrogen, methyl, ethyl, propyl, hydroxy- 
methyl, hydroxy-ethyl, carboxy-methyl, carboxy-ethyl, phenyl, or naphtyl. each of which is 
optionally substituted with one or more substituents independently selected from R 15 ; or R 13 
and R 14 together with the nitrogen to which they are attached form a 3 to 8 membered het- 
erocyclic ring with the said nitrogen atom, the heterocyclic ring optionally containing one or 
two further heteroatoms selected from nitrogen, oxygen and sulphur. 
Embodiment 45. A compound according to embodiment 44 wherein R 13 and R 14 are inde- 
pendently selected from the group consisting of hydrogen, methyl, ethyl, propyl, or phenyl, 
each of which is optionally substituted with one or more substituents independently selected 
from R 15 . 

Embodiment 46. A compound according to any one of the embodiments 1 to 44 wherein R 15 
is halogen, cyano, hydroxy, carboxy, -CF 3 , methyl, ethyl, or propyl. 
Embodiment 47. A compound according to embodiment 46 wherein R 15 is halogen, hydroxy, 
carboxy, -CF 3 , methyl, or ethyl. 

Embodiment 48. A compound according to any one of the embodiments 1 to 47 wherein A is 
thiazolyl, thiadiazolyl, pyrazinyl, pyridyl, benzothiazolyl, 5,6-dihydro-4H-cyclopentathiazolyl, 
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4,5,6,7-tetrahydro-benzothiazolo-pyridyl, 6,7-dihydro-pyranothiazolyl, or 4,5,6,7- 
tetrahydrobenzothiazolyl optionally substituted with one or more substituents independently 
selected from R 7 . R 8 and R 9 . 

Embodiment 49. A compound according to embodiment 48 wherein A is 




R 7 



S 



Embodiment 50. A compound according to embodiment 48 wherein A is thiazolyl or thiadia- 
zolyl optionally substituted with one or more substituents independently selected from R 7 , R 8 
and R 9 . 

Embodiment 51. A compound according to embodiment 50 wherein A is thiazolyl, 1 ,2,4- 
10 thiadiazolyl, or 1 ,3,4-thiadiazolyl, optionally substituted with one or more substituents inde- 
pendently selected from R 7 , R 8 and R 9 . 

Embodiment 52. A compound according to embodiment 51 wherein A is 




Embodiment 53. A compound according to embodiment 52 wherein A is 



R 7 R 7 



Embodiment 54. A compound according to embodiment 53 wherein A is 



-s 

Embodiment 55. A compound according to any one of the embodiments 1 to 54 wherein R 7 , 
R 8 and R 9 are independently selected from 
20 • halogen, carboxy, cyano, nitro, hydroxy, -CF 3 ,-SCN; or 

• d-B-alkyl, C 2 ^-alkenyl, C^-alkoxy, d-e-alkylthio, C^-alkylamino, d-e-alkylsulfenyl, 
-C(0)-0-d-e-alkyl, ^(OJ-C^-alkyl, -C^-alkyl-C(0)-0-C 1 ^-alkyl, 
-C^-alkyl-O-CtOJ-d^ralkyl. -NH-C(0)-C 1 . 6 -alkyl l -d-e-alkoxy-d-e-alkyl, 
-d-e-alkyl-S-d-6-alkyl, CM-cycloalkyl-C^-alkyl, (Wcycloalkyl-d-e-alkoxy, C^- 
25 cydoalkyl-C^lkylthio each of which is optionally substituted with one or more sub- 

stituents independently selected from R 18 ; or 
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• aryl, heteroaryl, aryl-CWalkyl, heteroaryl-C^-alkyl, aryl-C^-alkoxy, heteroaryl-C^- 
alkoxy, heteroaryl-thio-C^-alkyl, aryloxy, heteroaryloxy, heteroarylthio, each of which 
is optionally substituted on the aryl or heteroaryl part with one or more substituents 
independently selected from R 17 ; or 

• C^-cycloalkyl, C^-cycloalkenyl, C^-cycloalkyl-C^-alkyl, C^-cycloalkenyl-C^- 
alkyl, each of which is optionally substituted on the cycloalkyl part with one or more 
substituents independently selected from R 18 ; or 

— NR^R 20 , -C^alkyl-NR^R 20 , -C^-alkyl-S-R 21 , -C^-alkyl-S(0)-R 21 , -C^-alkyl- 
SJOJrR 21 , -S(0)2-R 21 or -SfCOrNR^R 20 , wherein each alky! part may be substituted 
with one or more substituents independently selected from R 25 ; or 

• -CfOJNR^R 23 , -C^-alkyl-CfOJNR^R 23 optionally substituted with one or more sub- 
stituents independently selected from R 26 ; or 

two of R 7 , R 8 and R 9 can be taken together to form a C 2 -5-alkylene bridge. 
Embodiment 56. A compound according to embodiment 55 wherein R 7 , R 8 and R 9 are inde- 
pendently selected from 

• halogen, carboxy, cyano, or-CF 3 ; or 

•C^-alkyl, (^-alkenyl, C^-alkoxy, C^-alkylthio, -C(0)-0-Ci^-alkyl ( -C(0)-C^-alkyl, 
-C^-alkyl-C(0)-0-Ci^-a!kyl, -C^-alkyl-O-CPVC^-alkyl, -C^-alkoxy-C^-alkyl, CW 
cycloalkyl-C^-alkyl, each of which is optionally substituted with one or more substitu- 
ents independently selected from R 16 ; or 

• aryl, heteroaryl, aryl-C^-alkyl, heteroaryl-C^-alkyl, each of which is optionally sub- 
stituted on the aryl or heteroaryl part with one or more substituents independently se- 
lected from R 17 ; or 

•Ca-e-cycioalkyl, C^-cycloalkyl-Ci^-alkyl, each of which is optionally substituted on 
the cycloalkyl part with one or more substituents independently selected from R 18 ; or 
—NR^R 20 , -c^-alkyl-NR^R 20 , -S(0)2-R 21 or -SfCOrNR^R 20 , wherein each alkyl part 
may be substituted with one or more substituents independently selected from R 25 ; or 

• -CfOJNR^R 23 , -Ci^-alkyl-C(0)NR 22 R 23 optionally substituted with one or more sub- 
stituents independently selected from R 26 ; or 

two of R 7 , R 8 and R 9 can be taken together to form a C 2 ^-alkyIene bridge. 
Embodiment 57. A compound according to embodiment 56 wherein R 7 , R 8 and R 9 are inde- 
pendently selected from 

•halogen, carboxy or -CF 3 ; or 
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• d-e-alkyl, Cus-alkoxy, C^-alkylthio, -C^alM-CfOJ-O-C^-alkyl, 
-(^-alkyl-O-CfOK^-alkyl or -CfOJ-O-C^-alkyl, each of which is optionally substi- 
tuted with one or more substituents independently selected from R 16 ; or 

• phenyl, benzyl, or heteroarylthio, wherein heteroaryl is pyridyl or imidazolyl, and 

5 wherein each aryl or heteroaryl is optionally substituted on the aryl or heteroaryl part 

with one or more substituents independently selected from R 17 ; or 

• cyclopropyl, cyclobutyl, cyclopentyl, or cyclohexyl, each of which is optionally substi- 
tuted on the cycloalkyl part with one or more substituents independently selected 
from R 18 ; or 

10 .-CfCONR^R 23 , -S(0)2-R 21 or-SfO^NR^R 20 ; or 

two of R 7 , R 8 and R 9 can be taken together to form a C 2 . 5 -aIkylene bridge. 
Embodiment 58. A compound according to embodiment 57 wherein R 7 , R 8 and R 9 are inde- 
pendently selected from halogen, carboxy, -CF 3 , -S-CH 3 , -S-CH 2 CH 3l -S-CH 2 CH 2 CH 3 , 
methyl, ethyl, propyl, isopropyl, butyl, ferf-butyl, methoxy, ethoxy, -CH2-C(0)-0-CH 3 , 

1 5 -CH2-C(0)-0-CH 2 CH 3 , -CH 2 CH 2 -C(0)-0-CH 3i -CH^H^CfOJ-O-CHzCHa, -CH^O-^O^CHa, 
-CH2-0-C(0)-CH 2 CH 3 , -CH 2 CH2-O-C(0)-CH 3f -CH 2 CH 2 -0-C(0)-CH 2 CH 3 , -C(0)-0-CH 3 , 
-C(0)-0-CH 2 CH 3 , each of which is optionally substituted with one or more substituents inde- 
pendently selected from R 16 ; or heteroarylthio, wherein heteroaryl is pyridyl or imidazolyl, 
each optionally substituted on the heteroaryl part with one or more substituents independ- 

20 ently selected from R 17 , or -SfOVR 21 . 

Embodiment 59. A compound according to embodiment 58 wherein R 7 , R 8 and R 9 are inde- 
pendently selected from CI, F, Br, -CF 3f -S-CH 3 , -S-CH 2 CH 3 , -S-CH 2 CH 2 CH 3l methyl, ethyl, 
methoxy, ethoxy, -CH 2 -C(0)-0-CH 2 CH 3 , -C(0)-0-CH 3 , or -C(0)-0-CH 2 CH 3 , each of which is 
optionally substituted with one or more substituents independently selected from R 16 ; or het- 

25 eroarylthio, wherein heteroaryl is pyridyl or imidazolyl, each optionally substituted on the het- 
eroaryl part with one or more substituents independently selected from R 17 
Embodiment 60. A compound according to any one of the embodiments 1 to 59 wherein R 16 , 
R 17 , and R 18 are independently C^-alkyl, halogen, hydroxy, oxo, carboxy, -CF 3 , carboxy-C^ 
alkyl, hydroxy-C^-alkyi, -C^-alkyl-CtOJ-O-Ci^-alkyl, -C(0)-0-C^-alkyl, -NR^R 20 , - 

30 CCONR^R^or -S(0) 2 CH 3 . 

Embodiment 61 . A compound according to embodiment 60 wherein R 16 , R 17 , and R 18 are in- 
dependently methyl, ethyl, propyl, halogen, hydroxy, oxo, carboxy, -CF 3 , carboxy-methyl, 
carboxy-ethyl, cart>oxy-propyl, hydroxy-methyl, hydroxy-ethyl, hydroxy-propyl, 
-CH2-C(0)-0-CH 3 , -CH 2 -C(0)-0-CH 2 CH 3 , -CH 2 CH r C(0)-0-CH 3 , -CH 2 CH2-C(0)-0-CH 2 CH 3 , 

35 -C(0)-0-CH 3 , -C(0)-0-CH 2 CH 3l -C(0)-O-CH 2 CH 2 CH 3 , or -S(0) 2 CH 3 . 
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Embodiment 62. A compound according to embodiment 61 wherein R 18 , R 17 , and R 18 are in- 
dependently methyl, ethyl, propyl, halogen, oxo, carboxy, carboxy-methyl, carboxy-ethyl, 
carboxy-propyl, hydroxy-methyl, hydroxy-ethyl, hydroxy-propyl, -CH 2 -C(0)-0-CH3, 
-CH r C(0)-0-CH 2 CH 3> -CH 2 CH r C(0)-0-CH 3 , -CH 2 CH 2 -C(0)-0-CH 2 CH 3 , -C(0)-0-CH 3 , 
5 -C(0)-0-CH 2 CH 3 , -C(0)-0-CH 2 CH 2 CH 3 , or -S(0) 2 CH 3 . 

Embodiment 63. A compound according to embodiment 60 wherein R 16 , R 17 , and R 18 are 
independently carboxy, -NR^R 20 , or -C(0)NR 19 R 2 °. 

Embodiment 64. A compound according to any one of the embodiments 1 to 63 wherein R 19 
and R 20 independently represent hydrogen, C^-alkyl, hydroxy-C^-alkyl, carboxy-Gi-e-alkyl, 

10 phenyl, naphtyl, C^-heterocyclyl, or -S(0) 2 -C^-alkyl, each of which is optionally substituted 
with one or more substituents independently selected from R 24 ; or R 19 and R 20 together with 
the nitrogen to which they are attached form a 3 to 8 membered heterocyclic ring with the 
said nitrogen atom, the heterocyclic ring optionally containing one or two further heteroatoms 
selected from nitrogen, oxygen and sulphur, the heterocyclic ring is optionally substituted 

1 5 with one or more substituents independently selected from R 24 . 

Embodiment 65. A compound according to embodiment 64 wherein R 19 and R 20 independ- 
ently represent hydrogen, methyl, ethyl, propyl, carboxy-methyl, carboxy-ethyl, carboxy- 
propyl, hydroxy-methyl, hydroxy-ethyl, hydroxy-propyl, phenyl, or naphtyl, or R 19 and R 20 to- 
gether with the nitrogen to which they are attached form a 3 to 8 membered heterocyclic ring 

20 with the said nitrogen atom, the heterocyclic ring optionally containing one or two further het- 
eroatoms selected from nitrogen, oxygen and sulphur, the heterocyclic ring is optionally sub- 
stituted with one or more substituents independently selected from R 24 . 
Embodiment 66. A compound according to embodiment 64 wherein R 19 and R 20 independ- 
ently represent hydrogen, C^-alkyl, or R 19 and R 20 together with the nitrogen to which they 

25 are attached form a 3 to 8 membered heterocyclic ring with the said nitrogen atom, the het- 
erocyclic ring optionally containing one or two further heteroatoms selected from nitrogen, 
oxygen and sulphur, the heterocyclic ring is optionally substituted with one or more substitu- 
ents independently selected from R 24 . 

Embodiment 67. A compound according to embodiment 66 wherein R 19 and R^independ- 
30 ently represent hydrogen, methyl, ethyl, or propyl, or R 19 and R 20 together with the nitrogen to 
which they are attached form a 3 to 8 membered heterocyclic ring with the said nitrogen 
atom, wherein the heterocyclic ring is pyrrolidyl, piperidyl, piperazinyl, homopiperazinyl, or 
morpholinyl, the heterocyclic ring is optionally substituted with one or more substituents in- 
dependently selected from R 24 . 
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Embodiment 68. A compound according to any one of the embodiments 1 to 67 wherein R 21 
is selected from 

• Chalky!, carboxy-Ci^-alkyl, or hydroxy-C^alkyl; or 

• phenyl, naphtyl, or phenyl-C^-alkyl, wherein the aryl part is optionally substituted 
5 with one or more substituents independently selected from R 24 ; or 

• C^-cycloalkyl, or C^-cycloalkyl-C^-alkyl. 

Embodiment 69. A compound according to embodiment 68 wherein R 21 is selected from 

• methyl, ethyl, propyl, carboxy-methyl, carboxy-ethyl, carboxy-propyl, hy- 
droxy-methyl, hydroxy-ethyl, hydroxy-propyl; or 

10 • phenyl, naphtyl, or phenyl-C^-alkyl, wherein the aryl part is optionally substituted 

with one or more substituents independently selected from R 24 ; or 

• Qwrcycloalkyl, or C^-cydoalkyl-Cve-alkyl- 

Embodiment 70, A compound according to embodiment 69 wherein R 21 is selected from 

• methyl, ethyl, carboxy-methyl, carboxy-ethyl, carboxy-propyl,; or 

15 • phenyl, naphtyl, or phenyl-C^-alkyl, wherein the aryl part is optionally substituted 

with one or more substituents independently selected from R 24 . 
Embodiment 71. A compound according to any one of the embodiments 1 to 70 wherein R 22 
and R^are independently selected from hydrogen, C^-alkyl, C^-cycloalkyl, phenyl, naphtyl, 
or R 22 and R 23 together with the nitrogen to which they are attached form a 3 to 8 membered 

20 heterocyclic ring with the said nitrogen atom, the heterocyclic ring optionally containing one 
or two further heteroatoms selected from nitrogen, oxygen and sulphur, the heterocyclic ring 
is optionally substituted with one or more substituents independently selected from R 24 . 
Embodiment 72. A compound according to embodiment 71 wherein R 22 and R^are inde- 
pendently selected from hydrogen, methyl, ethyl, propyl, butyl, cyclopropyl, cyclobutyl, 

25 cydopentyl, cyclohexyl, cycloheptyl, phenyl, naphtyl, or R 22 and R 23 together with the nitro- 
gen to which they are attached form a 3 to 8 membered heterocyclic ring with the said nitro- 
gen atom, wherein the heterocyclic ring is pyrrolidyl, piperidyl, piperazinyl, homopiperazinyl, 
or morpholinyl, the heterocyclic ring is optionally substituted with one or more substituents 
independently selected from R 24 . 

30 Embodiment 73. A compound according to any one of the embodiments 1 to 72 wherein R 24 
is halogen, hydroxy, carboxy, -CF 3 , C^-alkyl, hydroxy-Ci^-alkyl, carboxy-C^-alkyl, 
-CfOJ-C^alkyl, -C(0)-0-C^-alkyl or-C^-alkyl-qoj-O-d.e-alkyl.. 

Embodiment 74. A compound according to embodiment 73 wherein R 24 is carboxy, C^-alkyl, 
carboxy-C^-alkyl, -C(0)-C^-alkyl, -CfOKKWalkyI or -C^-alkyl-CCOJ-O-d^-alkyl. 
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Embodiment 75. A compound according to any one of the embodiments 1 to wherein R 25 
and R 26 are independently Cnj-alkyl, halogen, hydroxy, carboxy, or -CF 3 . 
Embodiment 76. A compound according to embodiment 75 wherein R 25 and R 26 are inde- 
pendently methyl, ethyl, propyl, halogen, hydroxy, carboxy, or-CF 3 . 

5 Embodiment 77. A compound according to any one of the embodiments 1 to 76, which com- 
pound is an activator of glucokinase, when tested in the Glucokinase Activation Assay (I) 
disclosed herein at a glucose concentration of 2 mM. 

Embodiment 78. A compound according to any one of the embodiments 1 to 77, which com- 
pound is an activator of glucokinase, when tested in the Glucokinase Activation Assay (I) 
1 0 disclosed herein at a glucose concentration of from 1 0 to 1 5 mM. 

Embodiment 79. A compound according to any one of the embodiments 1 to 78, which com- 
pound, at a concentration of 30 pM, is capable of providing an at least 1.5, such as at least 
1.7, for instance at least 2.0 fold activation of glucokinase in the Glucokinase Activation As- 
say (I) disclosed herein at a glucose concentration of 2 mM. 

15 Embodiment 80. A compound according to any one of the embodiments 1 to 79, which com- 
pound, at a concentration of 30 pM, is capable of providing an at least 1 .5, such as at least 
1 .7, for instance at least 2.0 fold activation of glucokinase in the Glucokinase Activation As- 
say (I) disclosed herein at a glucose concentration of from 10 to 15 mM. 

Embodiment 81 . A compound according to any one of the embodiments 1 to 80, which at a 
20 concentration of 5 pM is capable of providing an at least 1.5, such as at least 1.7, for in- 
stance at least 2.0 fold activation of glucokinase in the Glucokinase Activation Assay (I) dis- 
closed herein at a glucose concentration of 2 mM. 

Embodiment 82. A compound according to any one of the embodiments 1 to 81 , which at a 
concentration of 5 pM is capable of providing an at least 1.5, such as at least 1.7, for in- 
25 stance at least 2.0 fold activation of glucokinase in the Glucokinase Activation Assay (I) dis- 
closed herein at a glucose concentration of from 10 to 15 mM. 
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Embodiment 83. A compound according to any one of the embodiments 1 to 82, which com- 
pound provides an increase in glucokinase activity, where the increase in glucokinase activity 
provided by the compound increases with increasing concentrations of glucose. 

Embodiment 84. A compound according to embodiment 83, which provides an increase in 
glucokinase activity in Glucokinase Activation Assay (i) disclosed herein at a glucose con- 
centration of 15 mM, which increase is significantly higher than the increase in glucokinase 
activity provided by the compound in Glucokinase Activation Assay (I) disclosed herein at a 
glucose concentration of 5 mM. 

Embodiment 85. A compound according to any one of the embodiments 83 to 84, which at a 
compound concentration of 10 pM provides an increase in glucokinase activity in Glu- 
cokinase Activation Assay (I) disclosed herein at a glucose concentration of 15 mM, which 
increase is significantly higher than the increase in glucokinase activity provided by the com- 
pound at a compound concentration of 10 pM in Glucokinase Activation Assay (I) disclosed 
herein at a glucose concentration of 5 mM. 

Embodiment 86. A compound according to any one of the embodiments 83 to 85, which at a 
compound concentration of 10 pM provides an increase in glucokinase activity in Glu- 
cokinase Activation Assay (I) disclosed herein at a glucose concentration of 15 mM, which 
increase is at least 1.1 fold higher, such as at least 1.2 fold higher, for instance at least 1.3 
fold higher, such as at least 1.4 fold higher, for instance 1.5 fold higher, such as at least 1.6 
fold higher, for instance at least 1.7 fold higher, such as at least 1.8 fold higher, for instance 
at least 1.9 fold higher, such as at least 2.0 fold higher than the increase in glucokinase activ- 
ity provided by the compound at a compound concentration of 10 pM in Glucokinase Activa- 
tion Assay (I) disclosed herein at a glucose concentration of 5 mM. 
Embodiment Liver specificity 

87. A compound according to any one of the embodiments 1 to 86, which compound in- 
creases glucose utilization in the liver without inducing any increase in insulin secretion in 
response to glucose. 

Embodiment 88. A compound according to any one of the embodiments 1 to 86, which com- 
pound shows a significantly higher activity in isolated hepatocytes compared to the activity of 
the compound in lns-1 cells. 
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Embodiment 89. A compound according to any one of the embodiments 87 to 88, which 
compound shows a significantly higher activity in isolated hepatocytes measured as de- 
scribed in the Glucokinase Activity Assay (II) compared to the activity of the compound in 
lns-1 cells measured as described in the Glucokinase Activity Assay (111). 

5 Embodiment 90. A compound according to embodiment 89, which compound shows an ac- 
tivity in isolated hepatocytes measured as described in the Glucokinase Activity Assay (II) 
which activity is at least 1.1 fold higher, such as at least 1.2 fold higher, for instance at least 
1 .3 fold higher, such as at least 1 .4 fold higher, for instance 1 .5 fold higher, such as at least 
1 .6 fold higher, for instance at least 1 .7 fold higher, such as at least 1 .8 fold higher, for in- 

1 0 stance at least 1 .9 fold higher, such as at least 2.0 fold higher, for instance at least a 3.0 fold 
higher, such as at least a 4.0 fold higher, for instance at least 5.0 fold higher, such as at least 
10 fold higher than the activity of the compound in lns-1 cells measured as described in the 
Glucokinase Activity Assay (III). 

Embodiment 91. A compound according to embodiment 89, which compound shows no ac- 
15 tivity in the lns-1 cells measured as described in the Glucokinase Activity Assay (III). 

Embodiment 92. A method of preventing hypoglycaemia comprising administration of a com- 
pound according to any one of the embodiments 1 to 91. 

Embodiment 93. The use of a compound according to any one of the embodiments 1 to 91 
for the preparation of a medicament for the prevention of hypoglycaemia. 

20 Embodiment 94. A compound according to any one of embodiments 1 to 91 , which is an 
agent useful for the treatment of an indication selected from the group consisting of hyper- 
glycemia, IGT, insulin resistance syndrome, syndrome X, type 2 diabetes, type 1 diabetes, 
dyslipidemia, hypertension, and obesity. 

Embodiment 95. A compound according to any one of embodiments 1 to 94 for use as a me- 
25 dicament. 

Embodiment 96. A compound according to any one of embodiments 1 to 94 for treatment of 
hyperglycemia, for treatment of IGT, for treatment of Syndrome X, for treatment of type 2 
diabetes, for treatment of type 1 diabetes, for treatment of dyslipidemia, for treatment of hy- 
perlipemia, for treatment of hypertension, for treatment of obesity, for lowering of food in- 
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take, for appetite regulation, for regulating feeding behaviour, or for enhancing the secretion 
of enteroincretins, such as GLP-1 . 

Embodiment 97. A pharmaceutical composition comprising, as an active ingredient, at least 
one compound according to any one of embodiments 1 to 96 together with one or more 
5 pharmaceutically acceptable carriers or excipients. 

Embodiment 98. A pharmaceutical composition according to embodiment 97 in unit dosage 
form, comprising from about 0.05 mg to about 1000 mg, preferably from about 0.1 mg to 
about 500 mg and especially preferred from about 0.5 mg to about 200 mg of the compound 
according to any one of embodiments 1 to 96. 

10 Embodiment 99. Use of a compound according to any one of the embodiments 1 to 96 for 
increasing the activity of glucokinase. 

Embodiment 100. Use of a compound according to any one of embodiments 1 to 96 for the 
preparation of a medicament for the treatment of metabolic disorders, for blood glucose low- 
ering, for the treatment of hyperglycemia, for the treatment of IGT, for the treatment of Syn- 
drome X, for the treatment of impaired fasting glucose (IFG), for the treatment of type 2 dia- 
betes, for the treatment of type 1 diabetes, for delaying the progression of impaired glucose 
tolerance (IGT) to type 2 diabetes, for delaying the progression of non-insulin requiring type 2 
diabetes to insulin requiring type 2 diabetes, for the treatment of dyslipidemia, for the treat- 
ment of hyperiipidemia, for the treatment of hypertension, for lowering of food intake, for ap- 
petite regulation, for the treatment of obesity, for regulating feeding behaviour, or for enhanc- 
ing the secretion of enteroincretins. 

Embodiment 101. Use of a compound according to any one of embodiments 1 to 96 for the 
preparation of a medicament for the adjuvant treatment of type 1 diabetes for preventing the 
onset of diabetic complications. 

25 Embodiment 1 02. Use of a compound according to any one of embodiments 1 to 96 for the 
preparation of a medicament for increasing the number and/or the size of beta cells in a 
mammalian subject, for treatment of beta cell degeneration, in particular apoptosis of beta 
cells, or for treatment of functional dyspepsia, in particular irritable bowel syndrome. 



15 



20 
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Embodiment 103. Use according to any one of the embodiments 100 to 102 in a regimen 
which comprises treatment with a further antidiabetic agent 

Embodiment 104. Use according to any one of the embodiments 100 to 103 in a regimen 
which comprises treatment with a further antihyperlipidemic agent. 

5 Embodiment 105. Use according to any one of embodiments 100 to 104 in a regimen which 
comprises treatment with a further antiobesity agent. 

Embodiment 106. Use according to any one of embodiments 100 to 105 in a regimen which 
comprises treatment with a further antihypertensive agent. 

Embodiment 107. Use of a compound according to any one of the embodiments 1 to 96 or a 
10 pharmaceutical composition according to embodiment 97 or embodiment 98 for the treat- 
ment of metabolic disorders, for blood glucose lowering, for the treatment of hyperglycemia, 
for treatment of IGT, for treatment of Syndrome X, for the treatment of impaired fasting glu- 
cose (IFG), for treatment of type 2 diabetes.for treatment of type 1 diabetes, for delaying the 
progression of impaired glucose tolerance (IGT) to type 2 diabetes, for delaying the progres- 
15 sion of non-insulin requiring type 2 diabetes to insulin requiring type 2 diabetes, for treatment 
of dyslipidemia, for treatment of hyperlipemia, for treatment of hypertension, for the treat- 
ment or prophylaxis of obesity, for lowering of food intake, for appetite regulation, for regulat- 
ing feeding behaviour, or for enhancing the secretion of enteroincretins. 



Embodiment 1 08. Use of a compound according to any one of the embodiments 1 to 96 or a 
20 pharmaceutical composition according to embodiment 97 or embodiment 98 for the adjuvant 
treatment of type 1 diabetes for preventing the onset of diabetic complications. 



Embodiment 109. Use of a compound according to any one of the embodiments 1 to 96 or a 
pharmaceutical composition according to embodiment 97 or embodiment 98 for increasing 
the number and/or the size of beta cells in a mammalian subject, for treatment of beta cell 
25 degeneration, in particular apoptosis of beta cells, or for treatment of functional dyspepsia, in 
particular irritable bowel syndrome. 



Embodiment A1. In another aspect the invention provides a compound of general formula (I) 
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wherein R 1 is C^-cycloalkyl, d-a-cycloalkenyl, C«-heterocyclyl, d-o-heterocycloalkenyl, 
fused aryl-d-s-cycloalkyl, or fused heteroaryl-C^-cycloalkyl, each of which is optionally sub- 
5 stituted with one or more substituents R 3 , R 4 , R 5 and R 6 ; 

R 2 is C^-cycloalkyl, C-wj-cycloalkenyl, C^-heterocyclyl, Qwrheterocycloalkenyl, fused aryl- 
C^-cycloalkyl or fused heteroaryl-C^-cycloalkyl, each of which is optionally substituted with 
one or more substituents R 30 , R 31 , R M and R 33 , and 

10 R 3 , R 4 , R 5 , R 6 . R 30 , R 31 , R 32 and R 33 are independently selected from the group consisting of 

• halogen, nitro, cyano, hydroxy, oxo, carboxy, -CF 3 ; or 

• -NR 10 R 11 ; or 

• d-e-alkyl, C 2 ^-alkenyl, C 2 ^-alkynyl, C^-cycloalkyl. CM-cycloalkyl-C^-alkyl, aryl, aryl- 
d-6-alkyl, heteroaryl-d-e-alkyl. d-o-alkoxy, d^s-cycloalkyl-d-e-alkoxy, aryl-d-e- 

15 alkoxy, heteroaryl, heteroaryl-d-e-alkoxy, aryloxy, heteroaryloxy, d-e-alkylthio, aryl- 

thio, heteroarylthio, C M -cycloalkylthio, aryl-d-e-alkylthio, heteroaryl-C^-alkylthio, d- 
e-alkylsulfenyl, CM-cycloalkyl-C^alkylthio, C^-alkyl-Cpj-O-C^-alkyl, d-e-alkoxy- 
d-e-alkyl, d-e-alkylthio-d-6-alkyl, carboxy-d-e-alkyloxy, amino-d-e-alkyl. Cur 
alkylamino-d-e-alkyl, di-(d^all<yl)amino-d-6-alkyl, d-e-alkylsulfamoyl, di(d-e- 

20 alkyl)sulfamoyl, d-e-alkylsulfinamoyl or di(d-e-alkyl)sulfinamoyl each of which is op- 

tionally substituted with one or more substituents independently selected from R 12 ; or 
. -CtO-R 27 , -SfOVR 27 , -C(0)-NR 13 R 14 , -S(0)2-NR 13 R 14 . -d-^alkyl-C(0)-NR 13 R 14 ; or 

• two substituents selected from R 3 , R 4 , R 5 and R 6 or R 30 , R 31 , R 32 and R 33 attached to 
the same or adjacent atoms together form a radical -O-(CH 2 )w-0-; 

25 

R 10 and R 11 independently represent hydrogen, d-e-alkyl, -C(0)-d^-alkyl, -C(0)-0-d.6-alkyl. 
carboxy-d-e-alkyl, -C(0)-d^-alkyl-C(0)OH, -S(0);rd.6-alkyl, or aryl; 

R 27 is C^-alkyl, d-e-alkoxy, d-e-alkenyl, d-e-alkynyl, CM-cycloalkyl, d-e-cycloalkyl-d-e- 
30 alkyl, d^-cycloalkyl-d-e-alkenyl, aryl, aryl-d-es-alkyl, aryloxy-d-e-alkyl, aryl-d-e-alkenyl, het- 
eroaryl, QM-heterocyclyl, heteroaryl-d-e-alkyl, d-a-heterocydyi-Cm-alkyl, heteroaryloxy-d-e- : 
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alkyl, carboxy-C^-alkyl, carboxy-C^-alkenyl, C^-alkoxy-C^-alkyl, Ci^alkoxy-CWalkenyl, 
d^alkylthio-C^alkyi, R 10 HN-C^-alkyI, R^-N-C^-alkyl, R 10 R 1l -N-CWalkenyl, R 10 R 11 -N- 
SfO^C^-alkyl, R^-N-C^-C^-alkyl, Ci^alkyl-CtO^NH-d^alkyl, aryl-CfOJ-NH-C^- 
alkyl, heteroaryl-CCO^NH-C^-alkyl. C^-cycloalkyl-CCOJ-NH-C^alkyl, C^-alkyl-S(0) r NH- 
5 C^-alkyl, aryl-S(0) r NH-C 1 ^alkyl, heteroaryl-S(0) r NH-Ci^alkyl, or C^-cycloalkyl-S(0)2- 
NH-C^-aikyl, each of which is optionally substituted with one or more substituents inde- 
pendently selected from R 12 ; 

' R 12 is halogen, cyano, hydroxy, -CfOJ-O-C^-alkyl, carboxy, -CF 3 , C^-alkyl, C^-alkoxy, - 
10 NR 10 R 11 , -S(0) 2 CH 3 , or -S(0) 2 NH 2 ; 

R 13 and R 14 are independently selected from the group consisting of hydrogen, Chalky!, hy- 
droxy-C^-alkyl, carboxy-C^alkyl, aryl, or heteroaryl, each of which is optionally substituted 
with one or more substituents independently selected from R 15 ; or R 13 and R 14 together with 
1 5 the nitrogen to which they are attached form a 3 to 8 membered heterocyclic ring with the 
said nitrogen atom, the heterocyclic ring optionally containing one or two further heteroatoms 
selected from nitrogen, oxygen and sulphur; 

R 15 is halogen, cyano, hydroxy, carboxy, -CF 3 , C^-alkyl, ~S(0) 2 CH 3 , or -S(0) 2 NH 2 ; 

20 A is heteroaryl which is optionally substituted with one or more substituents independently 
selected from R 7 , R B and R 9 ; 

R 7 , R 8 and R 9 are independently selected from 

• halogen, carboxy, cyano, nitro, hydroxy, -CF 3 ,-SCN; or 

25 • C^-alkyl, (Walkenyl, C 2 ^-alkynyl, C^-alkoxy, C^-alkylthio, C^-alkenylthio, C^- 
alkylamino, C^-alkylsulfenyl, -CCCO-O-C^-alkyl, formyl, -C(0)-C lJer alkyl, 
-C^alM-CfO^-C^-alky^^ -NH-C(0)-C^-alkyl, 
-C^-alkoxy-C^-alkyl, -C^alkyl-S-C^-alkyl, carboxy-C^-alkyl, or hydroxy-C^-alkyl, 
each of which is optionally substituted with one or more substituents independently 

30 selected from R 16 ; or 

• aryl, heteroaryl, aryl-C^-alkyl, heteroaryl-C^aikyl, aryl-C^alkoxy, heteroaryl-C^- 
alkoxy, aryl-C^-alkylthio, heteroaryl-C^-alkylthio, heteroaryl-thio-C^-alkyl, het- 
eroaryl-oxy-C^-alkyl, aryloxy, heteroaryloxy, arylthio, heteroarylthio, aryl-C^r 
alkylamino, -C(0)-aryl, or -C(0)-heteroraryl, each of which is optionally substituted 
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on the aryl or heteroaryl part with one or more substituents independently selected 
from R 17 ; or 

• Qwrcycloalkyl, C 3 .e-cycloalkenyl, Cs^-cycloalkylthio, C 3 *-cycloalkyI-C 1 . 6 -alkyl, C^- 
cycloalkenyl-d-s-alkyl, C^-cycIoalkyl-C^-alkoxy, Cs^cycloalkyl-C^-alkylthio, each 

5 of which is optionally substituted on the cycloalkyl part with one or more substituents 

independently selected from R 18 ; or 

• C3-B-heterocyclyI f d^-heterocyclyl-d-e-alkyK C^-heterocyclyl-d^-alkylthio, C<wr 
heterocyclylthio, C^-heterocyclyl-amino-d^alkyl, or -CfOKWheterocyclyl, each 
of which is optionally substituted with one or more substituents independently se- 

10 lected from R 18 ; or 

• -NR^R 20 , -d-e-alkyl-NR^R 20 , -C^-alkenyl-NR^R 20 , -d-e-alkyl-S-R 21 , -d«-alkyl- 
S(0)-R 21 , -d-e-alkyl-S(0);rR 2 \ -S(0) r R 21 or -S(0) r NR 19 R 20 , wherein each alkyl part 
may be substituted with one or more substituents independently selected from R 25 ; or 

• -CfOJNR^R 23 , -d^-alkyl-CfCONR^R 23 -d^alkyl-NH-NR^R 23 

1 5 -C^alkyl-NH-CtOVC^alkyl-NR^R 23 , each optionally substituted with one or more 

substituents independently selected from R 26 ; or 

two of R 7 , R 8 and R 9 can be taken together to form a C 2r5 -alkylene bridge; the d-5-alkylene 
bridge is optionally substituted with one or more substituents independently selected from 
20 R 16 ; 

R 16 , R 17 , and R 18 are independently d-e-alkyl, halogen, nitro, cyano, hydroxy, carboxy, oxo, 
-CF 3 , carboxy-C^-alkyl, hydroxy-CWalkyl, -d^alkyl-C(0)<)-d-6-alkyl, 
^alkyl-C(0)-NR 19 R 20 , -C(0)-0-d-e-aIkyl, -CtOJ-C^-alkyl-Cpj-d^alkyl. -NR 19 R 20 , 
25 -NHS(0) 2 d-6-alkyl, -CfONR^R 20 , -SPJgC^Ikyl, or -S^NR^R 20 ; 

R 19 and R 20 independently represent hydrogen, d-e-alkyl, hydroxy-d-e-alkyl, carboxy-C^- 
alkyl, aryl, heteroaryl, C^-heterocyclyl, aryl-d-e-alkyl, C^-heterocyclyl-d^-alkyt, 
-C(0)-0-d-6-alkyl, -d*-alM-C(OK)-d*-alkyI, -d-e-alkyl-NR^R 23 , or ^(O^C^-aikyl, each 
30 of which is optionally substituted with one or more substituents independently selected from 
R 24 , or R 19 and R 20 together with the nitrogen to which they are attached form a 3 to 8 mem- 
bered heterocyclic ring with the said nitrogen atom, the heterocyclic ring optionally containing 
one or two further heteroatoms selected from nitrogen, oxygen and sulphur, the heterocyclic 
ring is optionally substituted with one or more substituents independently selected from R 24 ; 

35 
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R 21 is selected from 

• Curalkyl, C 2 -6-alkenyl , carboxy-d-e-alkyl, d^-alkylamino-d-e-alkyl or hydroxy-d-e- 
alkyl, -d-e-alkyl-NR^R 23 ; or 

• aryl, heteroaryl, aryl-d-6-alkyI, or heteroaryl-C^-alkyl, wherein the aryl or heteroaryl 
5 part is optionally substituted with one or more substituents independently selected 

fromR 24 ; or 

• C^r-cycloalkyl, C^-cycloalkenyl, C^-cycloalkyl-d-e-alkyl, Ca-e-cycloalkenyl-d-e-alkyl; 

R 22 and R^are independently selected from hydrogen, d-e-alkyl, carboxy-d^alkyl, 
10 -d^alkyl-CtOJ-O-Ci^-alkyl, -C(0)-0-d-6-alkyl, ^^-alkyl-S(0) 2 -d^-alkyl. Cw-cycloalkyl, 
aryl, or heteroaryl; or R 22 and R 23 together with the nitrogen to which they are attached form 
a 3 to 8 membered heterocyclic ring with the said nitrogen atom, the heterocyclic ring option- 
ally containing one or two further heteroatoms selected from nitrogen, oxygen and sulphur, 
the heterocyclic ring is optionally substituted with one or more substituents independently 
15 selected from R 24 ; 

R 24 is halogen, nitro, cyano, hydroxy, carboxy, oxo, -CF 3 , d-e-alkyl, hydroxy-d-e-alkyl, car- 
boxy-d-e-alkyl. -C(0)-d-6-alkyl, -C(0)-C3-8-cycloalkyl t -C(0)-aryl, -C(0)-heteroaryl, -C(O)- 
C^-heterocyclyl -C(0}O-d-6-alkyl, -d-e-alM-C(0)-0-d-6-alkyl, aryl, heteroaryl, aryi-C^- 
20 alkyl, heteroaryl-d-e-alkyl, C^e-cycloalkyl, CWheterocyclyl, Cs-s-cycloalkyl-d-e-alkyl. C^- 
heterocyclyl-d-e-alkyl, -d^-aIkyl-C(0)-d^-hetero(yclyl, -C(0)-0-d-6-alkyl-aryl, 
-NH-S(0) 2 R 28 , or -S(0) 2 R 28 , wherein each cyclic moiety is optionally substituted with one or 
more substituents independently selected from R 29 ; 

25 R 25 and R 26 are independently d-e-alkyl> halogen, nitro, cyano, hydroxy, -C(0)-0-d-6-alkyl, 
carboxy, -d^-alkyl-CfO^-O-C^-alkyl, carboxy-d-e-alkyl, -CF 3 , -S(0) 2 CH 3 , or -S(0) 2 NH 2 ; 

R 28 is d-e-alkyl, carboxy-d-e-alkyl, -d-e-alkyl-C(0)-0-d-e-aIkyl, C^-cycloaikyl. aryl. aryl- 
d-e-alkyl, heteroaryl optionally substituted with d-e-alkyl, -NH 2 , or -N(CH 3 ) 2 ; 

30 

R 29 is halogen, nitro, cyano, hydroxy, carboxy, oxo, -CF 3 , d-e-alkyl, or d-e-alkoxy; 



as well as any salt hereof with a pharmaceutical^ acceptable acid or base, or any optical 
isomer or mixture of optical isomers, including a racemic mixture, or any tautomeric forms. 
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Embodiment A2. A compound according to embodiment A1 wherein R 1 is C^-cydoalkyl, C3. 
8-cycloalkenyl, indanyl, tetrahydrofuryl, tetrahydrothiofuryl, tetrahydrothienyl, tetrahydro- 
pyranyl, tetrahydrothiopyranyl, 1,4-dioxanyl, 1,3-dioxanyl, piperidyl, pyrrolidinyl, morpholinyl, 
or piperazinyl, each of which is optionally substituted with one or more substituents R 3 , R 4 , R 5 
5 and R 6 . 

Embodiment A3. A compound according to any one of the embodiments A1 to A2 wherein R 1 
is cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cyclohexenyl, cycloheptyl, cycloheptenyl, 
cyclooctyl, bicycIo[3.2.1]octyl, bicyclo[2.2.1]heptyl, norpinyl, norbonyl, norcaryl, adamantyl, 
indanyl, tetrahydrofuryl, tetrahydrothiofuryl, tetrahydrothienyl, tetrahydropyranyl, tetrahy- 

10 drothiopyranyl, 1 ,4-dioxanyl, 1 f 3-dioxanyl, piperidyl, pyrrolidinyl, morpholinyl, or piperazinyl, 
each of which is optionally substituted with one or more substituents R 3 , R 4 , R 5 and R 6 . 
Embodiment A4. A compound according to embodiment A3 wherein R 1 is cyclopropyl, 
cyclobutyl, cyclopentyl, cyclohexyl, cyclohexenyl, cycloheptyl, bicyclo[3.2.1]octyl, bicy- 
clo[2.2.1]heptyl, adamantyl, indanyl, tetrahydrofuryl, tetrahydrothienyl, tetrahydropyranyl, tet- 

15 rahydrothiopyranyl, piperidyl, pyrrolidinyl, morpholinyl, or piperazinyl, each of which is op- 
tionally substituted with one or more substituents R 3 , R 4 , R 5 and R 6 . 
Embodiment A5. A compound according to embodiment A4 wherein R 1 is cyclopentyl, cyclo- 
hexyl, cyclohexenyl, cycloheptyl, bicyclo[2.2.1]heptyl, tetrahydrofuryl, tetrahydrothienyl, tet- 
rahydropyranyl, tetrahydrothiopyranyl, piperidyl, pyrrolidinyl, morpholinyl, or piperazinyl, each 

20 of which is optionally substituted with one or more substituents R 3 , R 4 , R 5 and R 6 . 

Embodiment A6. A compound according to embodiment A5 wherein R 1 is selected from 




Embodiment A7. A compound according to embodiment A6 wherein R 1 is selected from 
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Embodiment A8. A compound according to embodiment A7 wherein R 1 is selected from 




Embodiment A9. A compound according to embodiment A8 wherein R 1 is selected from 

o 

Embodiment A10. A compound according to embodiment A9 wherein R 1 is selected from 
Embodiment A1 1. A compound according to embodiment A10 wherein R 1 is 




1 0 Embodiment A1 2. A compound according to embodiment A1 0 wherein R 1 is 



Embodiment A1 3. A compound according to embodiment A10 wherein R 1 is 
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Embodiment A14. A compound according to any one of the embodiments A1 to A1 3 wherein 
R 2 is CWcycloalkyl, C^-cycIoalkenyl, tetrahydrofuryl, tetrahydrothiofuryl, tetrahydrothienyl, 
tetrahydropyranyl, tetrahydrothiopyranyl, 1 ,4-dioxanyl, 1 ,3-dioxanyl, piperidyl, pyrrolidinyl, 
morpholinyl, or piperazinyl, each of which is optionally substituted with one or more substitu- 

5 ents R 30 , R 3 \ R 32 and R 33 . 

Embodiment A15. A compound according to embodiment A14 wherein R 2 is cyclopropyl, 
cyclobutyl, cyclopentyl, cyclohexyl, cyclohexenyl, cycloheptyl, cycloheptenyl, cyclooctyl, bicy- 
clo[3.2.1]octyl, bicyclo[2.2.1]heptyt, norpinyl, norbonyl, norcaryl, adamantyl, tetrahydrofuryl, 
tetrahydrothiofuryl, tetrahydrothienyl, tetrahydropyranyl, tetrahydrothiopyranyl, 1,4-dioxanyl, 

10 1 ,3-dioxanyl, piperidyl, pyrrolidinyl, morpholinyl, or piperazinyl, each of which is optionally 
substituted with one or more substituents R 30 , R 31 , R^and R 33 . 
Embodiment A1 6. A compound according to embodiment A1 5 wherein R 2 is cyclopropyl, 
cyclobutyl, cyclopentyl, cyclohexyl, cyclohexenyl, bicyclo[3.2.1]octyl, bicyclo[2.2.1]heptyl, 
adamantyl, tetrahydrofuryl, tetrahydrothienyl, tetrahydropyranyl, tetrahydrothiopyranyl, 

15 piperidyl, pyrrolidinyt, morpholinyl, or piperazinyl, each of which is optionally substituted with 
one or more substituents R 30 , R 31 , R^and R 33 . 

Embodiment A17. A compound according to embodiment A16 wherein R 2 is cyclopentyl, 
cyclohexyl, cyclohexenyl, bicyclo[2.2.1]heptyl, tetrahydrofuryl, tetrahydrothienyl, tetrahydro- 
pyranyl, tetrahydrothiopyranyl, piperidyl, pyrrolidinyl, morpholinyl, or piperazinyl, each of 
20 which is optionally substituted with one or more substituents R 30 , R 31 , R 32 and R 33 . 

Embodiment A18. A compound according to embodiment A17 wherein R 2 is selected from 




Embodiment A19. A compound according to embodiment A1 8 wherein R 2 is selected from 
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Embodiment A20. A compound according to embodiment A1 9 wherein R 2 is selected from 




-,32 






.31 





or 




Embodiment A21 . A compound according to embodiment A20 wherein R 2 is selected from 
Embodiment A22. A compound according to embodiment A21 wherein R 2 is selected from 




-32 




or 




Embodiment A23. A compound according to embodiment A22 wherein R 2 is 




10 Embodiment A24. A compound according to embodiment A22 wherein R 2 is 



-»31 



N N 




Embodiment A25. A compound according to embodiment A22 wherein R 2 is 



-.32 
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Embodiment A26. A compound according to any one of the embodiments A1 to A25 wherein 
R 1 and R 2 are both cyclohexyl. 

Embodiment A27. A compound according to any one of the embodiments A1 to A25 wherein 

R4 Tv 

R'is / 
5 and R 2 Is cyclohexyl. 

Embodiment A28. A compound according to any one of the embodiments A1 to A27 wherein 
R 3 , R 4 , R 5 , R 6 , R 30 , R 31 , R 32 and R 33 are independently selected from the group consisting Of 

• halogen, oxo, cyano, hydroxy, carboxy, -CF 3 ; or 

• -NR 10 R 11 ;or 

10 • d-e-alkyl. d-e-alkenyl, C M -cycloalkyl, d-e-cycloalkyl-d-e-alkyl, aryl, aryl-d-e-alkyl. 
d-e-alkoxy, d-e-cycloalkyl-d-e-alkoxy, aryl-C^-alkoxy, d-e-alkylthio, arylthio, 
-CfpKXWalkyl, or Ci^-alkyl-C(0)-0-C,^-alkyl, each of which is optionally substi- 
tuted with one or more substituents independently selected from R 12 ; or 
. -CfOJ-R 27 . -S(0)2-R 27 , -C{0)-NR 13 R 14 , -S(0)2-NR 13 R 14 . -C^-alkyl-C(0)-NR 13 R 14 ; or 
1 5 two substituents selected from R 3 , R 4 , R 5 and R 6 or R 30 , R 3 \ R 32 and R 33 attached to the 
same or adjacent atoms together form a radical -0-(CH 2 )i-3-0-. 

Embodiment A29. A compound according to embodiment A28 wherein R 3 , R 4 , R 5 , R 6 , R 30 . 
R 31 , R M and R 33 are independently selected from the group consisting of 

• halogen, oxo, -CF 3 ; or 
20 • -NR 10 R 11 ;or 

• d-e-alkyl, d^-cycloalkyl. d-e-alkoxy, d-e-alkylthio, aryl, aryl-d-e-alkyl, arylthio, 
-C(0)-0-d-6-alkyl, or d-e-alkyl-dOJ-O-d-e-alkyl, each of which is optionally sub- 
stituted with one or more substituents independently selected from R 12 ; or 

• -C(0)-R 27 , -S(0)2-NR 13 R 14 or -S^a-R 27 ; or 

25 two substituents selected from R 3 , R 4 , R s and R e or R 30 , R 31 , R 32 and R 33 attached to the 
same or adjacent atoms together form a radical -0-(CH2)i-3-0-. 
Embodiment A30. A compound according to embodiment A29 wherein R 3 , R 4 , R 5 , R $ , R 30 , 
R 31 , R 32 and R 33 are independently selected from the group consisting of 

• halogen, -CF 3 ; or 

30 • methyl, ethyl, propyl, isopropyl, butyl, ferf-butyl, cyclopropyl, cyclobutyl, cyclopen- 

tyl, cyclohexyl, phenyl, naphtyl, benzyl, phenyl-ethyl, methoxy, ethoxy, propoxy, 
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phenylthio, -C(0)-0-CH 3 , or -C(0)-0-CH2CH3, each of which is optionally substi- 
tuted with one or more subslituents independently selected from R 12 ; or 

• -C(0)-R 27 , -S(0) 2 -NR 13 R 14 or -S(0) r R 27 ; or 

two substituents selected from R 3 , R 4 , R 5 and R 6 or R 30 , R 31 , R M and R 33 attached to the 
5 same or adjacent atoms together form a radical -0-(CH 2 )i^-0-. 

Embodiment A31 . A compound according to embodiment A30 wherein R 3 , R 4 , R 5 , R 6 , R 30 , 
R 31 , R 32 and R 33 are independently selected from the group consisting of 

• halogen, -CF 3 ; or 

• methyl, ethyl, propyl, isopropyl, butyl, fert-butyl, cydopropyl, cyclobutyl, cyclopen- 
10 tyl, cyclohexyl, phenyl, naphtyl, benzyl, phenyl-ethyl, methoxy, ethoxy. propoxy, 

phenylthio, -C(0)-0-CH 3 , or -C(0)-0-CH 2 CH 3 , each of which is optionally substi- 
tuted with one or more substituents independently selected from R 12 ; or 
. -C(0)-R 27 , -S(0)2-NR 13 R 14 or-SfOVR 27 . 
Embodiment A32. A compound according to embodiment A31 wherein R 3 , R 4 , R 5 , R e , R 30 , 
15 R 31 , R 32 and R 33 are independently selected from the group consisting of F, CI, -CF 3 , methyl, 
ethyl, propyl, isopropyl, butyl, ferf-butyl, methoxy, ethoxy, propoxy. -C(0)-R 27 , -S(0)z- 
NR 13 R 14 or-S(0)2-R 27 . 

Embodiment A33. A compound according to embodiment A29 wherein R 3 , R 4 , R 6 , R 6 , R 30 , 
R 91 , R 32 and R 33 are independently selected from C^-alkyl. C^-alkoxy, -SfOVR 27 or 
20 -C(0)-R 27 . 

Embodiment A34. A compound according to any one of the embodiments A1 to A33 wherein 
R 10 and R 11 independently represent hydrogen, methyl, ethyl, propyl, -C(0)-CH 3 , 
-C(0)-CH 2 CH 3 , -CH 2 C(0)OH, -CH 2 CH 2 C(0)OH, -C(0)-CH2-C(0)OH, 
-CtO-CHzCHz-CtOOH. -S(0) 2 CH 3 , or phenyl. 
25 Embodiment A35. A compound according to embodiment A34 wherein R 10 and R 11 inde- 
pendently represent hydrogen, methyl, ethyl, -C(0)-CH 3 , -CH 2 C(0)OH, -C(0)-CH2-C(0)OH, 
-S(0) 2 CH 3 , or phenyl. 

Embodiment A36. A compound according to embodiment A35 wherein R 10 and R 11 inde- 
pendently represent hydrogen, methyl, ethyl, or phenyl. 

30 Embodiment A37. A compound according to any one of the embodiments A1 to A36 wherein 
R 27 is Ci^alkyl, C^-alkoxy, C 2< -alkenyI, Cz-e-alkynyl, C M -cycloalkyl, C^-cycloalkyl-C,^- 
alkyl, aryl, aryl-C«-alkyl. aiyl-Qwralkenyl, heteroaryl, heteroaryl-d^-alkyl, carboxy-C^-alkyl, 
C^-alkoxy-Cn^-alkyl, C^-aikylthio-Cw-alkyl, R^HN-d^-alkyl, R 10 R 11 N-C,^-alkyl. R 10 R 11 N- 
SCOrCt^-alkyl. or R 10 R 11 N-C(O)-Ci^-alkyl. each of which is optionally substituted with one 

35 or more substituents independently selected from R 12 . 
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Embodiment A38. A compound according to embodiment A37 wherein R 27 is C^alkyl, CW 
alkoxy, C^-cycloalkyl, C^-cycIoalkyl-C^alkyl. aryl-C 2 -6-alkenyl, aryl, heteroaryl, heteroaryl- 
d-e-alkyl, carboxy-C^-alkyl. carboxy-C^-alkyl, C^-alkoxy-C^alkyl, R 10 HN-Ci^alkyl f 
R 10 R 11 N-C^-alkyi, R^N-SfOVC^Ikyl, or R 10 R 11 N-C(O)-C^-alkyl, each of which is op- 

5 tionally substituted with one or more substituents independently selected from R 12 . 
Embodiment A39. A compound according to embodiment A38 wherein R 27 is Chalky!, 
alkoxy, C^-cycloalkyl, C^-cycloalkyl-Ci^alkyl, aryl, heteroaryl-C^-alkyt, aryl-Ci-e-alkyl, d. 
e-alkoxy-C^-alkyl, carboxy-C^-alkyl, or heteroaryl, each of which is optionally substituted 
with one or more substituents independently selected from R 12 . 

10 Embodiment A40. A compound according to embodiment A39 wherein R 27 is methyl, ethyl, 
propyl, n-butyl, isobutyl, 1,1,1-trffluoroethyl, cyclopropyl, cyclopentyl, cyclopropylmethyl, 
phenyl, pyridyl, thiophene, imidazole, or thiazole, each of which is optionally substituted with 
one or more substituents independently selected from R 12 . 

Embodiment A41. A compound according to embodiment A40 wherein R 27 is methyl, ethyl, 
15 propyl, n-butyl, isobutyl, 1,1,1-trifluoroethyl, cyclopropyl, cyclopentyl, cyclopropylmethyl, 
phenyl, or pyridyl, thiophene, imidazole, or thiazole. 

Embodiment A42. A compound according to any one of the embodiments A1 to A41 wherein 
R 12 is halogen, cyano, hydroxy, carboxy, -CF 3 , or C^alkyl. 

Embodiment A43. A compound according to embodiment A42 wherein R 12 is halogen, cyano, 
20 hydroxy, carboxy, -CF 3l methoxy, methyl, ethyl or propyl. 

Embodiment A44, A compound according to embodiment A43 wherein R 12 is halogen, car- 
boxy, methyl, ethyl or propyl. 

Embodiment A45. A compound according to any one of the embodiments A1 to A44 wherein 
R 13 and R 14 are independently selected from the group consisting of hydrogen, C^-alkyl, hy- 

25 droxy-C^-alkyl, carboxy-C^-alkyl, phenyl, or naphtyl, each of which is optionally substituted 
with one or more substituents independently selected from R 15 ; or R 13 and R 14 together with 
the nitrogen to which they are attached form a 3 to 8 membered heterocyclic ring with the 
said nitrogen atom, the heterocyclic ring optionally containing one or two further heteroatoms 
selected from nitrogen, oxygen and sulphur. 

30 Embodiment A46. A compound according to embodiment A45 wherein R 13 and R 14 are inde- 
pendently selected from the group consisting of hydrogen, methyl, ethyl, propyl, hydroxy- 
methyl, hydroxy-ethyl, carboxy-methyl, carboxy-ethyl, phenyl, or naphtyl, each of which is 
optionally substituted with one or more substituents independently selected from R 15 ; or R 13 
. and R 14 together with the nitrogen to which they are attached form a 3 to 8 membered het- 
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erocyclic ring with the said nitrogen atom, the heterocyclic ring optionally containing one or 
two further heteroatoms selected from nitrogen, oxygen and sulphur. 
Embodiment A47. A compound according to embodiment A46 wherein R 13 and R 14 are inde- 
pendently selected from the group consisting of hydrogen, methyl, ethyl, propyl, or phenyl, 
5 each of which is optionally substituted with one or more substituents independently selected 
from R 15 . 

Embodiment A48. A compound according to any one of the embodiments A1 to A46 wherein 

R 15 is halogen, cyano, hydroxy, carboxy, -CF 3 , methyl, ethyl, or propyl. 

Embodiment A49. A compound according to embodiment A48 wherein R 1S is halogen, hy- 

10 droxy, carboxy, -CF 3 , methyl, or ethyl. 

Embodiment A50. A compound according to any one of the embodiments A1 to A49 wherein 
A is thiazoiyl, thiadiazolyl, pyrazinyl, pyridyl, benzothiazolyl, 5,6-dihydro-4H- 
cyclopentathiazolyl, 4,5,6,7-tetrahydro-benzothiazolo-pyridyl, 6,7-dihydro-pyranothiazolyl, or 
4,5,6,7-tetrahydrobenzothiazolyl optionally substituted with one or more substituents inde- 

15 pendently selected from R 7 , R 8 and R 9 . 

Embodiment A51 . A compound according to embodiment A50 wherein A is 

,R 7 





n 

s 

Embodiment A52. A compound according to embodiment A50 wherein A is thiazoiyl or 
thiadiazolyl optionally substituted with one or more substituents independently selected from 
20 R 7 . R 8 and R 9 . 

Embodiment A53. A compound according to embodiment A52 wherein A is thiazoiyl, 1 ,2,4- 
thiadiazolyl, or 1,3,4-thiadiazolyl, optionally substituted with one or more substituents inde- 
pendently selected from R 7 , R 8 and R 9 . 

Embodiment A54. A compound according to embodiment A53 wherein A is 
25 \ 

Embodiment ASS. A compound according to embodiment A54 wherein A is 
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Embodiment A56. A compound according to embodiment A55 wherein A is 




Embodiment A57. A compound according to any one of the embodiments A1 to A56 wherein 
R 7 , R 8 and R 9 are independently selected from 
5 • halogen, carboxy, cyano, nitro, hydroxy, -CF 3 ,-SCN; or 

• d-e-alkyl, CWalkenyl, d-e-alkoxy, d-e-alkylthio, d-e-alkylamino, d-e-alkylsulfenyl, 
-C(0)-0-d-6-alkyI, -C(0)-d*-alkyl, -d4ralW-C(0)-0-d^alkyl, 
-d^alkyl-0-C(0)-d-6-alkyl, -NH-C(0)-Ci^alkyl. -d*-alkoxy-d*-alky1, 
-d-e-alkyl-S-d-e-alkyl. d^cloalkyl-d-e-aikyf, (Wcydoalkyl-d-e-atkoxy, Cw 

1 0 cycloalkyl-C^-alkylthio each of which is optionally substituted with one or more sub- 

stituents independently selected from R 16 ; or 

• aryl, heteroaryl, aryl-d-e-alkyl, heteroaryl-d-e-alkyl, aryl-d-e-alkoxy, heteroaryl-d*- 
alkoxy, heteroaryl-thio-d^-alkyl, aryloxy, heteroaryloxy, heteroarylthio, each of which 
is optionally substituted on the aryl or heteroaryl part with one or more substituents 

1 5 independently selected from R 17 ; or 

• C^-cycioalkyl. C^-cycloalkenyl, C^-cycloalkyl-d-e-alkyl, C^-cycloalkenyl-C^-alkyl, 
each of which is optionally substituted on the cycloalkyl part with one or more sub- 
stituents independently selected from R 18 ; or 

• dw-heterocyclyi, Wheterocyclyl-d-e-aikyl, C^-heterocyclylthio, or -C(0)-Cm- 

20 heterocyclyl, each of which is optionally substituted with one or more substituents in- 

dependently selected from R 16 ; or 
. -NR'Sr 20 , -d*-alkyl-NR 19 R 20 , -d-e-alkyl-S-R 21 , -d^alkyl-S(0)-R 2 \ -d-e-alkyl-S(0)2- 
R 21 , -S(0)2-R 21 or -SfOy^NR^R 20 , wherein each alkyl part may be substituted with 
one or more substituents independently selected from R 25 ; or 
25 • -C(0)NR 22 R 23 , -d^-alkyl-CfOJNR^R 23 optionally substituted with one or more sub- 
stituents independently selected from R 26 ; or 
two of R 7 , R 8 and R e can be taken together to form a d^alkylene bridge. 
Embodiment A58. A compound according to embodiment A57 wherein R 7 , R 8 and R 9 are in- 
dependently selected from 
30 • halogen, carboxy, cyano, or -CF 3 ; or 

• d-e-alkyl. C 2 ^alkenyl, d-e-alkoxy, d-e-alkylthio, -C(0)-0-d*-alkyl, -CfOJ-d-e-alkyl, 
-d^alkyl-C(0)-0-d-e-alkyI, -d^-alkyl-0-C(0)-d^alkyl f -d-e-alkoxy-d-e-alkyl, C^- 



WO 2005/066145 PCT/DK2005/000002 

72 

cycloalkyl-C^-alkyl, each of which is optionally substituted with one or more substitu- 
ents independently selected from R 16 ; or 

• aryl, heteroaryl, aryl-C^-alkyl, heteroaryl-C^-alkyl, each of which is optionally substi- 
tuted on the aryl or heteroaryl part with one or more substituents independently se- 
lected from R 17 ; or 

• (Wcycloalkyl, C^-cycloalkyl-C^-alkyl, each of which is optionally substituted on the 
cycioalkyl part with one or more substituents independently selected from R 18 ; or 

• C^-heterocyclyl, C^heterocyclyl-C^-alkyl, or -C(0)-C^-heterocyclyl, each of which 
is optionally substituted with one or more substituents independently selected from 
R 16 ;or 

• -NR^R 20 , -C^-alkyl-NR^R 20 , -SfOVR 21 or -S^-NR^R 20 , wherein each alkyl part 
may be substituted with one or more substituents independently selected from R 25 ; or 

• -CCCONR^R 23 , -C 1 ^-alkyl-C(0)NR 22 R 23 optionally substituted with one or more sub- 
stituents independently selected from R 2B ; or 

two of R 7 , R B and R 9 can be taken together to form a CWalkylene bridge. 
Embodiment A59. A compound according to embodiment A58 wherein R 7 , R 8 and R 9 are in- 
dependently selected from 

• halogen, carboxy or -CF 3 ; or 

• C^-alkyl, C^-alkoxy, C^-alkylthio, -C^alW-CfOMD-C^-alkyl, 
-Ci-e-alkyl-O-CCOy-C^-alkyl or-C(0)-0-C^-alkyl f each of which is optionally substi- 
tuted with one or more substituents independently selected from R 16 ; or 

• phenyl, benzyl, or heteroarylthio, wherein heteroaryl is pyridyl or imidazolyl, and 
wherein each aryl or heteroaryl is optionally substituted on the aryl or heteroaryl part 
with one or more substituents independently selected from R 17 ; or 

• cyclopropyl, cyclobutyl, cyclopentyl, or cyclohexyl, each of which is optionally substi- 
tuted on the cycioalkyl part with one or more substituents independently selected 
from R ie ; or 

• pyrrolidinyl, piperidyl, piperazinyl, or morpholinyl, each of which is optionally substi- 
tuted with one or more substituents independently selected from R 16 ; or 

• -CfCONR^R 23 , -SfO^R 21 or -SfOk-NR^R 20 ; or 

two of R 7 , R 8 and R 9 can be taken together to form a C 2 -5-alkylene bridge. 
Embodiment A60. A compound according to embodiment A59 wherein R 7 , R 8 and R 9 are in- 
dependently selected from halogen, carboxy, -CF 3 , -S-CH 3f -S-CH 2 CH 3 , -S-CH 2 CH 2 CH 3 , 
methyl, ethyl, propyl, isopropyl, butyl, ferf-butyi, methoxy, ethoxy, -CH 2 -C(0)-0-CH 3 , 
-CHrCCO^-CHzCHs, -CH 2 CH^C(0)-0-CH 3> -CH 2 CH 2 -C(0)-0-CH 2 CH 3 , -CH2-0-C(0)-CH 3 , 
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-CH r O-C(0)-CH 2 CH3, -CH 2 CH r O-C(0)-CH3,-CH 2 CH2-0-C(0)-CH2CH3 > -C(0)-0-CH 3 , 
-C(OK>-CH 2 CH 3 , each of which is optionally substituted with one or more substituents inde- 
pendently selected from R 18 ; or heteroarylthio, wherein heteroaryl is pyridyl or imidazolyl, 
each optionally substituted on the heteroaryl part with one or more substituents independ- 
5 ently selected from R 17 , or pyrrolidinyl, piperidyl, piperazinyl, or morpholinyl, each of which is 
optionally substituted with one or more substituents independently selected from R 16 , or- 
SfCOrR 21 . 

Embodiment A61. A compound according to embodiment A60 wherein R 7 , R 8 and R 9 are in- 
dependently selected from CI, F, Br, -CF 3 , -S-CH 3 , -S-CH 2 CH 3 , -S-CH 2 CH 2 CH 3 , methyl, ethyl, 

1 0 methoxy, ethoxy, -CH2-C(0)-0-CH 2 CH 3 , -C(0)-0-CH3, or -C(0)-0-CH 2 CH 3 . each of which is 
optionally substituted with one or more substituents independently selected from R 18 ; or het- 
eroarylthio, wherein heteroaryl is pyridyl or imidazolyl, each optionally substituted on the het- 
eroaryl part with one or more substituents independently selected from R 17 , or pyrrolidinyl, 
piperidyl, piperazinyl, or morpholinyl, each of which is optionally substituted with one or more 

1 5 substituents independently selected from R 16 . 

Embodiment A62. A compound according to any one of the embodiments A1 to A61 wherein 
R 16 , R 17 , and R 18 are independently C^alkyl, halogen, hydroxy, oxo, carboxy, -CF 3> carboxy- 
d^-alkyl, hydroxy-C^-alkyl, -C^-alkyl-CfOJ-O-C^alkyl, -C(0)-0-C,^-alkyl, -NR^R 20 , - 
CfOJNR^R 20 or -S(C-) 2 -C w -alkyL 

20 Embodiment A63. A compound according to embodiment A62 wherein R 18 , R 17 , and R 18 are 
independently methyl, ethyl, propyl, halogen, hydroxy, oxo, carboxy, -CF 3 , carboxy-methyl, 
carboxy-ethyl, carboxy-propyl, hydroxy-methyl, hydroxy-ethyl, hydroxy-propyl, 
-CH 2 -C(OK)-CH 3 , -CH r C(0)-0-CH 2 CH3, -CH 2 CH2-C(0)-0-CH 3 , -CH 2 CH2-C(0)-0-CH 2 CH3, 
-C(0)-0-CH 3l -C(0)-0-CH 2 CH 3 , -C(0)-0-CH 2 CH2CH3, or-S(0) 2 CH 3 . 

25 Embodiment A64. A compound according to embodiment A63 wherein R 16 , R 17 , and R 18 are 
independently methyl, ethyl, propyl, halogen, oxo, carboxy, carboxy-methyl, carboxy-ethyl, 
carboxy-propyl, hydroxy-methyl, hydroxy-ethyl, hydroxy-propyl, -CH r C(0)-0-CH 3 , 
-CH 2 -C(0)-0-CH 2 CH 3 , -CH 2 CH 2 -C(0)-0-CH 3 , -CH 2 CH2-C(0)-0-CH 2 CH 3 , -C(0)-0-CH 3 . 
-C(0)-0-CH 2 CH 3 , -C(0)-0-CH 2 CH2CH3, or -S(0) 2 CH 3 . 

30 Embodiment A65. A compound according to embodiment A62 wherein R 16 , R 17 , and R 18 are 
independently Ce-alkyl, carboxy, -NR^R 20 , -C(0)-0-C^-alkyl or-C(0)NR 19 R 20 . 
Embodiment A66. A compound according to any one of the embodiments A1 to A65 wherein 
R 19 and R 20 independently represent hydrogen, C^-alkyl. hydroxy-C^-alkyl, carboxy-C,^- 
alkyl, phenyl, naphtyl, C«-heterocyclyl, phenyi-Ce-alkyl, Cs^-heterocyclyl-C^alkyl, 

35 -CtOJ-O-Ce-alkyl, -C^lkyl-CfCO-O-C^-alkyl, -C^-alkyl-NR^R 23 or -SfOz-Ce-alkyl, each 
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of which is optionally substituted with one or more substituents independently selected from 
R 24 ; or R 19 and R 20 together with the nitrogen to which they are attached form a 3 to 8 mem- 
bered heterocyclic ring with the said nitrogen atom, the heterocyclic ring optionally containing 
one or two further heteroatoms selected from nitrogen, oxygen and sulphur, the heterocyclic 

5 ring is optionally substituted with one or more substituents independently selected from R 24 . 
Embodiment A67. A compound according to embodiment A66 wherein R 19 and R 20 inde- 
pendently represent hydrogen, methyl, ethyl, propyl, carboxy-methyl, carboxy-ethyl, carboxy- 
propyl, hydroxy-methyl, hydroxy-ethyl, hydroxy-propyl, phenyl, phenyl-d-e-alkyl, C<wr 
heterocyclyl-CWalkyl, -CfOJ-O-C^-alkyl, -C^alkyl-C^^O-Ci^alkyl, -C^-alkyl-NR^R 23 , or 

1 0 naphtyl, or R 19 and R 20 together with the nitrogen to which they are attached form a 3 to 8 
membered heterocyclic ring with the said nitrogen atom, the heterocyclic ring optionally con- 
taining one or two further heteroatoms selected from nitrogen, oxygen and sulphur, the het- 
erocyclic ring is optionally substituted with one or more substituents independently selected 
from R 24 . 

15 Embodiment A68. A compound according to embodiment .A66 wherein R 19 and R 20 inde- 
pendently represent hydrogen, C^-alkyl, or R 19 and R 20 together with the nitrogen to which 
they are attached form a 3 to 8 membered heterocyclic ring with the said nitrogen atom, the 
heterocyclic ring optionally containing one or two further heteroatoms selected from nitrogen, 
oxygen and sulphur, the heterocyclic ring is optionally substituted with one or more substitu- 

20 ents independently selected from R 24 . 

Embodiment A69. A compound according to embodiment A68 wherein R 19 and R 20 inde- 
pendently represent hydrogen, methyl, ethyl, or propyl, or R 19 and R 20 together with the nitro- 
gen to which they are attached form a 3 to 8 membered heterocyclic ring with the said nitro- 
gen atom, wherein the heterocyclic ring is pyrrolidyl, piperidyl, piperazinyl, homopiperazinyl, 

25 or morpholinyl, the heterocyclic ring is optionally substituted with one or more substituents 
independently selected from R 24 . 

Embodiment A70. A compound according to any one of the embodiments A1 to A69 wherein 
R 21 is selected from 

• C^-alkyl, carboxy-C^-alkyl, -C^-alkyl-NR^R 23 or hydroxy-C^alkyl; or 

30 • phenyl, naphtyl, or phenyl-CWalkyl, wherein the aryl part is optionally substituted 
with one or more substituents independently selected from R 24 ; or 

• Qwrcycloalkyl, or C^-cycloalkyI-Ci_6-alkyl. 

Embodiment A71 . A compound according to embodiment A70 wherein R 21 is selected from 

• methyl, ethyl, propyl, carboxy-methyl, carboxy-ethyl, carboxy-propyl, hydroxy-methyl, 
35 hydroxy-ethyl, hydroxy-propyl; or 
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• phenyl, naphtyl, or phenyl-Ci-e-alkyl, wherein the aryl part is optionally substituted 
with one or more substituents independently selected from R 24 ; or 

• C^-cycloalkyl, or (^-cydoalkyl-C^-alkyl. 

Embodiment A72. A compound according to embodiment A71 wherein R 21 is selected from 
5 • methyl, ethyl, carboxy-methyl, carboxy-ethyl, carboxy-propyl,; or 

• phenyl, naphtyl, or phenyl-C^-alkyl, wherein the aryl part is optionally substituted 
with one or more substituents independently selected from R 24 . 

Embodiment A73. A compound according to any one of the embodiments A1 to A72 wherein 
R 22 and R^are independently selected from hydrogen, C^-alkyl, carboxy-C^-alkyl, 

10 -d^-alkyl-CCOJ-O-C^alkyl, -C(0)-0-C^-aikyl, C^-cycloalkyl, phenyl, naphtyl, or R 22 and 
R 23 together with the nitrogen to which they are attached form a 3 to 8 membered heterocyc- 
lic ring with the said nitrogen atom, the heterocyclic ring optionally containing one or two fur- 
ther heteroatoms selected from nitrogen, oxygen and sulphur, the heterocyclic ring is option- 
ally substituted with one or more substituents independently selected from R 24 . 

1 5 Embodiment A74. A compound according to embodiment A73 wherein R 22 and R 23 are inde- 
pendently selected from hydrogen, methyl, ethyl, propyl, butyl, carboxymethyl, carboxyethyl, 
carboxypropyl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, phenyl, naphtyl, 
or R 22 and R 23 together with the nitrogen to which they are attached form a 3 to 8 membered 
heterocyclic ring with the said nitrogen atom, wherein the heterocyclic ring is pyrrolidyl, 

20 piperidyl, piperazinyl, homopiperazinyl, or morpholinyl, the heterocyclic ring is optionally sub- 
stituted with one or more substituents independently selected from R 24 . 
Embodiment A75. A compound according to embodiment A74 wherein R 22 and R 23 together 
with the nitrogen to which they are attached form a 3 to 8 membered heterocyclic ring with 
the said nitrogen atom, wherein the heterocyclic ring is pyrrolidyl, piperidyl, piperazinyl, ho- 

25 mopiperazinyl, or morpholinyl, the heterocyclic ring is optionally substituted with one or more 
substituents independently selected from R 24 . 

Embodiment A76. A compound according to any one of the embodiments A1 to A75 wherein 
R 24 is halogen, hydroxy, carboxy, oxo, -CF 3 , C^-alkyl, hydroxy-C^-alkyi, carboxy-C^-alkyl, 
-C(0)-Ci.6-alkyl, -C(0)-0-C lJ6 -alkyl, -C^-alkyl-CCOJ-O-C^-alkyl, aryl, heteroaryl, aryl-CW 

30 alkyt, heteroaryl-C^-alkyl, C^-cycloalkyl, C^-heterocyclyl, C^-cycloalkyl-C^-alkyl, C^- 
heterocyclyl-Ci^-alkyl, -C(0)-0-C^-alkyl-aryl, or-SfOkR 28 , wherein aryl is phenyl or naphtyl, 
and heteroaryl is pyridyl or pyrimidyl, and wherein each cyclic moiety is optionally substituted 
with one or more substituents independently selected from R 29 . 
Embodiment A77. A compound according to embodiment A76 wherein R 24 is halogen, hy- 

35 droxy, carboxy, oxo, -CF 3 , C^-alky!, hydroxy-C^-alkyl, carboxy-C^-alkyl, -CCOKWalkyl, 
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-CfOyO-C^-alkyl, aryl, heteroaryl, aryl-C^-alkyl, heteroaryl-C^-alkyl, C^-cycloalkyl, C*e- 
heterocyclyl, (Wcydoalkyl-C lJ6 -alkyl, C^-heterocyclyl-C^-alkyl, or -S(0) 2 R 28 , wherein aryl 
is phenyl or naphtyl, and heteroaryl is pyridyl or pyrimidyl, and wherein each cyclic moiety is 
optionally substituted with one or more substituents independently selected from R 29 . 
Embodiment A78. A compound according to embodiment A77 wherein R 24 is halogen, car- 
boxy, oxo, -CF 3 , C^-alkyl, carboxy-C^alkyl, -C(0)-C 1 ^alkyl l -C(0)-0-C^-alkyl. aryl, aryl- 
C^-alkyl, C^-cycloalkyl, C^-heterocyclyl, C^e-heterocyclyl-C^-alkyl, or-SfOkR 28 , wherein 
aryl is phenyl or naphtyl, and wherein each cyclic moiety is optionally substituted with one or 
more substituents independently selected from R 29 . 

Embodiment A79. A compound according to embodiment A78 wherein R 24 is carboxy, oxo, 
C^-alkyl, carboxy-C^-alkyl, -CCOJ-O-C^-alkyl, aryl, aryl-d^alkyl, C^-cycloalkyl, Ci*- 
heterocyclyl, C^-heterocycIyl-C^-alkyl, or -S(0) 2 R 28 , wherein aryl is phenyl or naphtyl, and 
wherein each cyclic moiety is optionally substituted with one or more substituents independ- 
ently selected from R 29 . 

Embodiment A80. A compound according to any one of the embodiments A1 to A79 wherein 
R 25 and R 26 are independently C^-alkyl, halogen, hydroxy, carboxy, or-CF 3 . 
Embodiment A81 . A compound according to embodiment A80 wherein R 25 and R 28 are inde- 
pendently methyl, ethyl, propyl, halogen, hydroxy, carboxy, or -CF 3 . 

Embodiment A82. A compound according to any one of the embodiments A1 to A81 wherein 
R 28 is C^-alkyl. -C^-alkyl-CfOJ-O-Cn^alkyl, phenyl, phenyl-C^-alkyl, heteroaryl optionally 
substituted with C^-alkyl or-N(CH 3 ) 2 . wherein heteroaryl is imidazolyl, pyridyl or pyrimidyl. 
Embodiment A83. A compound according to embodiment A82 wherein R 28 is Ci-e-alkyl, -d^- 
alkyl-CtOyO-C^-alkyl, or -N(CH 3 ) 2 . 

Embodiment A84. A compound according to any one of the embodiments A1 to A83 wherein 
R 29 is halogen, carboxy, -CF 3 , C^-alky!, or C^-alkoxy. 

Embodiment A85. A compound according to any one of the embodiments A1 to A84, which 
compound is an activator of glucokinase, when tested in the Glucokinase Activation Assay (I) 
disclosed herein at a glucose concentration of 2 mM. 

Embodiment A86. A compound according to any one of the embodiments A1 to A85, which 
compound is an activator of glucokinase, when tested in the Glucokinase Activation Assay (I) 
disclosed herein at a glucose concentration of from 10 to 15 mM. 
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Embodiment A87. A compound according to any one of the embodiments A1 to A86. which 
compound, at a concentration of 30 pM, is capable of providing an at least 1.5, such as at 
least 1 .7, for instance at least 2.0 fold activation of glucokinase in the Glucokinase Activation 
Assay (I) disclosed herein at a glucose concentration of 2 mM. 

5 Embodiment A88. A compound according to any one of the embodiments A1 to A87, which 
compound, at a concentration of 30 pM, is capable of providing an at least 1.5, such as at 
least 1 .7, for instance at least 2.0 fold activation of glucokinase in the Glucokinase Activation 
Assay (I) disclosed herein at a glucose concentration of from 10 to 15 mM. 

Embodiment A89. A compound according to any one of the embodiments A1 to A88, which 
10 at a concentration of 5 pM is capable of providing an at least 1 .5, such as at least 1 .7, for in- 
stance at least 2.0 fold activation of glucokinase in the Glucokinase Activation Assay (I) dis- 
closed herein at a glucose concentration of 2 mM. 

Embodiment A90. A compound according to any one of the embodiments A1 to A89, which 
at a concentration of 5 pM is capable of providing an at least 1 .5, such as at least 1 .7, for in- 
15 stance at least 2.0 fold activation of glucokinase in the Glucokinase Activation Assay (I) dis- 
closed herein at a glucose concentration of from 10 to 15 mM. 

. Embodiment A91 . A compound according to any one of the embodiments A1 to A90, which 
compound provides an increase in glucokinase activity, where the increase in glucokinase 
activity provided by the compound increases with increasing concentrations of glucose. 

20 Embodiment A92. A compound according to embodiment A91 , which provides an increase in 
glucokinase activity in Glucokinase Activation Assay (I) disclosed herein at a glucose con- 
centration of 15 mM, which increase is significantly higher than the increase in glucokinase 
activity provided by the compound in Glucokinase Activation Assay (I) disclosed herein at a 
glucose concentration of 5 mM. 

25 Embodiment A93. A compound according to any one of the embodiments A91 to A92, which 
at a compound concentration of 10 pM provides an increase in glucokinase activity in Glu- 
cokinase Activation Assay (I) disclosed herein at a glucose concentration of 15 mM, which 
increase is significantly higher than the increase in glucokinase activity provided by the com- 
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pound at a compound concentration of 10 pM in Glucokinase Activation Assay (I) disclosed 
herein at a glucose concentration of 5 mM. 

Embodiment A94. A compound according to any one of the embodiments A91 to A93, which 
at a compound concentration of 10 mM provides an increase in glucokinase activity in Glu- 
cokinase Activation Assay (I) disclosed herein at a glucose concentration of 15 mM, which 
increase is at least 1 .1 fold higher, such as at least 1 .2 fold higher, for instance at least 1 .3 
fold higher, such as at least 1 .4 fold higher, for instance 1 .5 fold higher, such as at least 1 .6 
fold higher, for instance at least 1.7 fold higher, such as at least 1.8 fold higher, for instance 
at least 1.9 fold higher, such as at least 2.0 fold higher than the increase in glucokinase activ- 
ity provided by the compound at a compound concentration of 10 pM in Glucokinase Activa- 
tion Assay (I) disclosed herein at a glucose concentration of 5 mM. 
Embodiment A95. A compound according to any one of the embodiments A1 to A94, which 
compound increases glucose utilization in the liver without inducing any increase in insulin 
secretion in response to glucose. 

Embodiment A96. A compound according to any one of the embodiments A1 to A94, which 
compound shows a significantly higher activity in isolated hepatocytes compared to the activ- 
ity of the compound in lns-1 cells. 

Embodiment A97. A compound according to any one of the embodiments A95 to A96, which 
compound shows a significantly higher activity in isolated hepatocytes measured as de- 
scribed in the Glucokinase Activity Assay (II) compared to the activity of the compound in 
lns-1 cells measured as described in the Glucokinase Activity Assay (III). 

Embodiment A98. A compound according to embodiment A97, which compound shows an 
activity in isolated hepatocytes measured as described in the Glucokinase Activity Assay (II) 
which activity is at least 1.1 fold higher, such as at least 1.2 fold higher, for instance at least 
1.3 fold higher, such as at least 1.4 fold higher, for instance 1.5 fold higher, such as at least 
1.6 fold higher, for instance at least 1.7 fold higher, such as at least 1.8 fold higher, for in- 
stance at least 1.9 fold higher, such as at least 2.0 fold higher, for instance at least a 3.0 fold 
higher, such as at least a 4.0 fold higher, for instance at least 5.0 fold higher, such as at least 
10 fold higher than the activity of the compound in lns-1 cells measured as described in the 
Glucokinase Activity Assay (III). 
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Embodiment A99. A compound according to embodiment A97, which compound shows no 
activity in the lns-1 cells measured as described in the Glucokinase Activity Assay (III). 
Embodiment A100. A method of preventing hypoglycaemia comprising administration of a 
compound according to any one of the embodiments A1 to 99. 
5 Embodiment A1 01 . The use of a compound according to any one of the embodiments A1 to 
A99 for the preparation of a medicament for the prevention of hypoglycaemia. 

Embodiment A102. A compound according to any one of embodiments A1 to A99, which is 
an agent useful for the treatment of an indication selected from the group consisting of hy- 
perglycemia, IGT, insulin resistance syndrome, syndrome X, type 2 diabetes, type 1 diabe- 
10 tes, dyslipidemia, hypertension, and obesity. 

Embodiment A103. A compound according to any one of embodiments A1 to A102 for use 
as a medicament. 

Embodiment A104. A compound according to any one of embodiments A1 to A102 for treat- 
ment of hyperglycemia, for treatment of IGT, for treatment of Syndrome X, for treatment of 
1 5 type 2 diabetes, for treatment of type 1 diabetes, for treatment of dyslipidemia, for treatment 
of hyperlipidemia, for treatment of hypertension, for treatment of obesity, for lowering of food 
intake, for appetite regulation, for regulating feeding behaviour, or for enhancing the secre- 
tion of enteroincretins, such as GLP-1. 

Embodiment A1 05. A pharmaceutical composition comprising, as an active ingredient, at 
20 least one compound according to any one of embodiments A1 to A104 together with one or 
more pharmaceutical^ acceptable carriers or excipients. 

Embodiment A1 06. A pharmaceutical composition according to embodiment A105 in unit 
dosage form, comprising from about 0.05 mg to about 1000 mg, preferably from about 0.1 
mg to about 500 mg and especially preferred from about 0.5 mg to about 200 mg of the 
25 compound according to any one of embodiments A1 to 104. 

Embodiment A1 07. Use of a compound according to any one of the embodiments A1 to 
A104 for increasing the activity of glucokinase. 
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Embodiment A108. Use of a compound according to any one of embodiments A1 to A104 for 
the preparation of a medicament for the treatment of metabolic disorders, for blood glucose 
lowering, for the treatment of hyperglycemia, for the treatment of IGT, for the treatment of 
Syndrome X, for the treatment of impaired fasting glucose (IFG), for the treatment of type 2 

5 diabetes, for the treatment of type 1 diabetes, for delaying the progression of impaired glu- 
cose tolerance (IGT) to type 2 diabetes, for delaying the progression of non-insulin requiring 
type 2 diabetes to insulin requiring type 2 diabetes, for the treatment of dyslipidemia, for the 
treatment of hyperlipidemia, for the treatment of hypertension, for lowering of food intake, for 
appetite regulation, for the treatment of obesity, for regulating feeding behaviour, or for en- 

1 0 hancing the secretion of enteroincretins. 

Embodiment A109. Use of a compound according to any one of embodiments A1 to A104 for 
the preparation of a medicament for the adjuvant treatment of type 1 diabetes for preventing 
the onset of diabetic complications. 

Embodiment A1 1 0. Use of a compound according to any one of embodiments A1 to A1 04 for 
15 the preparation of a medicament for increasing the number and/or the size of beta cells in a 
mammalian subject, for treatment of beta cell degeneration, in particular apoptosis of beta 
cells, or for treatment of functional dyspepsia, in particular irritable bowel syndrome. 

Embodiment A1 1 1 . Use according to any one of the embodiments A108 to A1 10 in a regi- 
men which comprises treatment with a further antidiabetic agent 

20 Embodiment A1 1 2. Use according to any one of the embodiments A1 08 to A1 1 1 in a regi- 
men which comprises treatment with a further antihyperlipidemic agent. 

Embodiment A1 1 3. Use according to any one of embodiments A1 08 to A1 1 2 in a regimen 
which comprises treatment with a further antiobesity agent. 

Embodiment A1 14. Use according to any one of embodiments A108 to A1 13 in a regimen 
25 which comprises treatment with a further antihypertensive agent. 

Embodiment A1 1 5. Use of a compound according to any one of the embodiments A1 to 
A104 or a pharmaceutical composition according to embodiment A1 05 or embodiment A106 
for the treatment of metabolic disorders, for blood glucose lowering, for the treatment of hy- 
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perglycemia, for treatment of IGT, for treatment of Syndrome X, for the treatment of impaired 
fasting glucose (IFG). for treatment of type 2 diabetes,for treatment of type 1 diabetes, for 
delaying the progression of impaired glucose tolerance (IGT) to type 2 diabetes, for delaying 
the progression of non-insulin requiring type 2 diabetes to insulin requiring type 2 diabetes, 
for treatment of dyslipidemia, for treatment of hyperlipemia, for treatment of hypertension, 
for the treatment or prophylaxis of obesity, for lowering of food intake, for appetite regulation, 
for regulating feeding behaviour, or for enhancing the secretion of enteroincretins. 

Embodiment A1 1 6. Use of a compound according to any one of the embodiments A1 to 
A104 or a pharmaceutical composition according to embodiment A105 or embodiment A106 
for the adjuvant treatment of type 1 diabetes for preventing the onset of diabetic complica- 
tions. 

Embodiment A1 1 7. Use of a compound according to any one of the embodiments A1 to 
A104 or a pharmaceutical composition according to embodiment A105 or embodiment A106 
for increasing the number and/or the size of beta cells in a mammalian subject, for treatment 
of beta cell degeneration, in particular apoptosis of beta cells, or for treatment of functional 
dyspepsia, in particular irritable bowel syndrome. 



COMBINATION TREATMENT 

In a further aspect of the present invention the present compounds are administered in com- 
bination with one or more further active substances in any suitable ratios. Such further active 
agents may be selected from antidiabetic agents, antihyperlipidemic agents, antiobesity 
agents, antihypertensive agents and agents for the treatment of complications resulting from 
or associated with diabetes. 

Suitable antidiabetic agents include insulin, GLP-1 (glucagon like peptide-1) derivatives such 
as those disclosed in WO 98/08871 (Novo Nordisk A/S), which is incorporated herein by ref- 
erence, as well as orally active hypoglycemic agents. 

Suitable orally active hypoglycemic agents preferably include imidazolines, sulfonylureas, 
biguanides, meglitinides, oxadiazolidinediones, thiazolidinediones, insulin sensitizers, a- 
glucosidase inhibitors, agents acting on the ATP-dependent potassium channel of the pan- 
creatic 0-cells eg potassium channel openers such as those disclosed in WO 97/26265, WO 
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99/03861 and WO 00/37474 (Novo Nordisk A/S) which are incorporated herein by reference, 
potassium channel openers, such as ormitiglinide, potassium channel blockers such as 
nateglinide or BTS-67582, glucagon antagonists such as those disclosed in WO 99/01423 
and WO 00/39088 (Novo Nordisk A/S and Agouron Pharmaceuticals, Inc.), all of which are 

5 incorporated herein by reference, GLP-1 agonists such as those disclosed in WO 00/42026 
(Novo Nordisk A/S and Agouron Pharmaceuticals, Inc.), which are incorporated herein by 
reference, DPP-IV (dipeptidyl peptidase-IV) inhibitors, PTPase (protein tyrosine phos- 
phatase) inhibitors, inhibitors of hepatic enzymes involved in stimulation of gluconeogenesis 
and/or glycogenolysis, glucose uptake modulators, GSK-3 (glycogen synthase kinase-3) in- 

10 hibitors, compounds modifying the lipid metabolism such as antihyperlipidemic agents and 
antilipidemic agents, compounds lowering food intake, and PPAR (peroxisome proliferator- 
activated receptor) and RXR (retinoid X receptor) agonists such as ALRT-268, LG-1268 or 
LG-1069. 

15 In one embodiment of the present invention, the present compounds are administered in 
combination with a sulphonylurea eg tolbutamide, chlorpropamide, tolazamide, glibencla- 
mide, glipizide, glimepiride, glicazide or glyburide. 

In one embodiment of the present invention, the present compounds are administered in 

combination with a biguanide eg metformin. 
20 In one embodiment of the present invention, the present compounds are administered in 

combination with a meglitinide eg repaglinide or senaglinide/nateglinide. 

In one embodiment of the present invention, the present compounds are administered in 

combination with a thiazolidinedione insulin sensitizer eg troglitazone, ciglitazone, pioglita- 

zone, rosiglitazone, isaglitazone, darglitazone, englitazone, CS-011/CI-1037 orT 174 or the 
25 compounds disclosed in WO 97/41097 (DRF-2344), WO 97/41 1 19, WO 97/41 120, WO 

00/41121 and WO 98/45292 (Dr. Reddy's Research Foundation), which are incorporated 

herein by reference. 

in one embodiment of the present invention the present compounds may be administered in 
combination with an insulin sensitizer eg such as Gl 262570, YM-440, MCC-555, JTT-501, 

30 AR-H039242, KRP-297, GW-409544, CRE-1 6336, AR-H049020, LY51 0929, MBX-1 02, CLX- 
0940, GW-501516 or the compounds disclosed in WO 99/19313 (NN622/DRF-2725), WO 
00/50414, WO 00/63191, WO 00/63192, WO 00/63193 (Dr. Reddy's Research Foundation) 
and WO 00/23425, WO 00/23415, WO 00/23451, WO 00/23445, WO 00/23417, WO 
00/23416, WO 00/63153, WO 00/63196, WO 00/63209, WO 00/63190 and WO 00/63189 

35 (Novo Nordisk A/S), which are incorporated herein by reference. 
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In one embodiment of the present invention the present compounds are administered in 
combination with an a-glucosidase inhibitor eg vogiibose, emiglitate, miglitol or acarbose. 
In one embodiment of the present invention the present compounds are administered in 
combination with a glycogen phosphoryiase inhibitor eg the compounds described in WO 

5 97/09040 (Novo Nordisk A/S). 

In one embodiment of the present invention the present compounds are administered in 
combination with an agent acting on the ATP-dependent potassium channel of the pancreatic 
0-cells eg tolbutamide, glibenclamide, glipizide, glicazide, BTS-67582 or repaglinide. 
In one embodiment of the present invention the present compounds are administered in 

1 0 combination with nateglinide. 

In one embodiment of the present invention the present compounds are administered in 
combination with an antihyperlipidemic agent or a antilipidemic agent eg cholestyramine, 
colestipol, clofibrate, gemfibrozil, lovastatin, pravastatin, simvastatin, probucol or dextrothy- 
roxine. 

15 Furthermore, the compounds according to the invention may be administered in combination 
with one or more antiobesity agents or appetite regulating agents. 
Such agents may be selected from the group consisting of CART (cocaine amphetamine 
regulated transcript) agonists, NPY (neuropeptide Y) antagonists, MC3 (melanocortin 3) 
agonists, MC4 (melanocortin 4) agonists, orexin antagonists, TNF (tumor necrosis factor) 

20 agonists, CRF (corticotropin releasing factor) agonists, CRF BP (corticotropin releasing fac- 
tor binding protein) antagonists, urocortin agonists, 03 adrenergic agonists such as CL- 
316243, AJ-9677, GW-0604, LY362884, LY377267 or AZ-40140, MSH (melanocyte- 
stimulating hormone) agonists, MCH (melanocyte-concentrating hormone) antagonists, CCK 
(cholecystokinin) agonists, serotonin reuptake inhibitors (fluoxetine, seroxat or citalopram), 

25 serotonin and norepinephrine reuptake inhibitors, 5HT (serotonin) agonists, bombesin ago- 
nists, galanin antagonists, growth hormone, growth factors such as prolactin or placental lac- 
togen, growth hormone releasing compounds, TRH (thyreotropin releasing hormone) ago- 
nists, UCP 2 or 3 (uncoupling protein 2 or 3) modulators, leptin agonists, DA (dopamine) 
agonists (bromocriptin, doprexin), lipase/amylase inhibitors, PPAR modulators, RXR modula- 

30 tors, TR/? agonists, adrenergic CNS stimulating agents, AGRP (agouti related protein) inhibi- 
tors, H3 histamine antagonists such as those disclosed in WO 00/42023, WO 00/63208 and 
WO 00/64884, which are incorporated herein by reference, exendin-4, GLP-1 agonists, 
ciliary neurotrophic factor, and oxyntomodulin. Further antiobesity agents are bupropion (an- 
tidepressant), topiramate (anticonvulsant), ecopipam (dopamine D1/D5 antagonist) and 

35 naltrexone (opioid antagonist). 
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In one embodiment of the present invention the antiobesity agent is leptin. 
In one embodiment of the present invention the antiobesity agent is a serotonin and norepi- 
nephrine reuptake inhibitor eg sibutramine. 

In one embodiment of the present invention the antiobesity agent is a lipase inhibitor eg orl- 
istat 

In one embodiment of the present invention the antiobesity agent is an adrenergic CNS 
stimulating agent eg dexamphetamine, amphetamine, phentermine, mazindol phendi- 
metrazine, diethylpropion, fenfluramine or dexfenfluramine. 

Furthermore, the present compounds may be administered in combination with one or more 
antihypertensive agents. Examples of antihypertensive agents are 0-blockers such as alpre- 
nolol, atenolol, timolol, pindolol, propranolol and metoprolol, ACE (angiotensin converting en- 
zyme) inhibitors such as benazepril, captopril, enalapril, fosinopril, lisinopril, quinapril and 
ramipril, calcium channel blockers such as nifedipine, felodipine, nicardipine, isradipine, ni- 
modipine, diltiazem and verapamil, and cr-blockers such as doxazosin, urapidil, prazosin and 
terazosin. Further reference can be made to Remington: The Science and Practice of Phar- 
macy, 19th Edition, Gennaro, Ed., Mack Publishing Co., Easton, PA, 1995. 
In one embodiment of the present invention, the present compounds are administered in 
combination with insulin, insulin derivatives or insulin analogues. 
In one embodiment of the invention the insulin is an insulin derivative is selected from the 
group consisting of B29-N e -myristoyl-des(B30) human insulin, B29-N e -palmitoyl-des(B30) 
human insulin, B29-N e -myristoyl human insulin, B29-N E -palmitoyl human insulin, B28-N E - 
myristoyl Lys^Pro 829 human insulin, B28-N E -palmitoyI Lys^Pro* 29 human insulin, B30-N 8 - 
myristoyl-Thr^Lys 830 human insulin, BSO-N^palmitoyl-Th^Lys 830 human insulin, B29-N*- 
(N-palmitoyl-7-glutamyl)-des(B30) human insulin, B29-N B -(N-lithocholyl^-glutamyl)-des(B30) 
human insulin, B29-N e -(co-carboxyheptadecanoyl)-des(B30) human insulin and B29-N 6 -(©- 
carboxyheptadecanoyl) human insulin. 

In another embodiment of the invention the insulin derivative is B29-N B -myristoyl-des(B30) 
human insulin. 

In a further embodiment of the invention the insulin is an acid-stabilised insulin. The acid- 
stabilised insulin may be selected from analogues of human insulin having one of the follow- 
ing amino acid residue substitutions: 
A21G 

A21G, B28K, B29P 
A21G, B28D 
A21G, B28E 



WO 2005/066145 PCT7DK2005/000002 

85 

A21G.B3K, B29E 
A21G,desB27 
A21G, B9E 
A21G, B9D 
5 A21G.B10E insulin. 

In a further embodiment of the invention the insulin is an insulin analogue. The insulin ana- 
logue may be selected from the group consisting of 

An analogue wherein position B28 is Asp, Lys, Leu, Val, or Ala and position B29 is Lys or 
10 Pro; and 

des(B28-B30), des(B27) or des(B30) human insulin. 

In another embodiment the analogue is an analogue of human insulin wherein position B28 
is Asp or Lys, and position B29 is Lys or Pro. 
15 In another embodiment the analogue is des(B30) human insulin. 

In another embodiment the insulin analogue is an analogue of human insulin wherein posi- 
tion B28 is Asp. 

In another embodiment the analogue is an analogue wherein position B3 is Lys and position 
B29 is Glu or Asp. 

20 In another embodiment the GLP-1 derivative to be employed in combination with a com- 
pound of the present invention refers to GLP-1 (1-37), exendin-4(1-39), insulinotropic frag- 
ments thereof, insulinotropic analogues thereof and insulinotropic derivatives thereof. Insuli- 
notropic fragments of GLP-1 (1-37) are insulinotropic peptides for which the entire sequence 
can be found in the sequence of GLP-1 (1-37) and where at least one terminal amino acid 

25 has been deleted. Examples of insulinotropic fragments of GLP-1 (1-37) are GLP-1 (7-37) 
wherein the amino acid residues in positions 1-6 of GLP-1 (1-37) have been deleted, and 
GLP-1 (7-36) where the amino acid residues in position 1-6 and 37 of GLP-1 (1-37) have been 
deleted. Examples of insulinotropic fragments of exendin-4(1-39) are exendin-4(1-38) and 
exendin-4(1-31). The insulinotropic property of a compound may be determined by in vivo or 

30 in vitro assays well known in the art. For instance, the compound may be administered to an 
animal and monitoring the insulin concentration overtime. Insulinotropic analogues of GLP- 
1(1-37) and exendin-4(1-39) refer to the respective molecules wherein one or more of the 
amino acids residues have been exchanged with other amino acid residues and/or from 
which one or more amino acid residues have been deleted and/or from which one or more 

35 amino acid residues have been added with the proviso that said analogue either is insulino- 
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tropic or is a prodrug of an insulinotropic compound . Examples of insulinotropic analogues of 
GLP-1(1-37) are e.g. Met 8 -GLP-1(7-37) wherein the alanine in position 8 has been replaced 
by methionine and the amino acid residues in position 1 to 6 have been deleted, and Arg 34 - 
GLP-1(7-37) wherein the valine in position 34 has been replaced with arginine and the 

5 amino acid residues in position 1 to 6 have been deleted. An example of an insulinotropic 
analogue of exendin-4(1-39) is Sei^Asp^xendin-^l-SQ) wherein the amino acid residues in 
position 2 and 3 have been replaced with serine and aspartic acid, respectively (this particu- 
lar analogue also being known in the art as exendin-3). Insulinotropic derivatives of GLP-1 (1- 
37), exendin-4(1-39) and analogues thereof are what the person skilled in the art considers 

10 to be derivatives of these peptides, i.e. having at least one substituent which is not present in 
the parent peptide molecule with the proviso that said derivative either is insulinotropic or is a 
prodrug of an insulinotropic compound. Examples of substituents are amides, carbohydrates, 
alkyl groups and lipophilic substituents. Examples of insulinotropic derivatives of GLP-1 (1- 
37), exendin-4(1-39) and analogues thereof are GLP-1 (7-36)-amide, Arg 34 , Lys 28 (N E -(y- 

1 5 Glu(N a -hexadecanoyl)))-GLP-1 (7-37) and Tyr^-exendin-^l -31 )-amide. Further examples of 
GLP-1 (1-37), exendin-4(1-39), insulinotropic fragments thereof, insulinotropic analogues 
thereof and insulinotropic derivatives thereof are described in WO 98/08871 , WO 99/43706, 
US 5424286 and WO 00/09666. 

In another aspect of the present invention, the present compounds are administered in com- 
20 bination with more than one of the above-mentioned compounds e.g. in combination with 

metformin and a sulphonylurea such as glyburide; a sulphonylurea and acarbose; nateglinide 
and metformin; acarbose and metformin; a sulfonylurea, metformin and troglitazone; insulin 
and a sulfonylurea; insulin and metformin; insulin, metformin and a sulfonylurea; insulin and 
troglitazone; insulin and lovastatin; etc. 

25 

It should be understood that any suitable combination of the compounds according to the in- 
vention with diet and/or exercise, one or more of the above-mentioned compounds and op- 
tionally one or more other active substances are considered to be within the scope of the 
present invention. In one embodiment of the present invention, the pharmaceutical composi- 

30 tion according to the present invention comprises e.g. a compound of the invention in combi- 
nation with metformin and a sulphonylurea such as glyburide; a compound of the invention in 
combination with a sulphonylurea and acarbose; nateglinide and metformin; acarbose and 
metformin; a sulfonylurea, metformin and troglitazone; insulin and a sulfonylurea; insulin and 
metformin; insulin, metformin and a sulfonylurea; insulin and troglitazone; insulin and lovas- 

35 tatin; etc. 
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PHARMACEUTICAL COMPOSITIONS 

The compounds of the present invention may be administered alone or in combination with 
pharmaceutical^ acceptable carriers or excipients, in either single or multiple doses. The 
5 pharmaceutical compositions according to the invention may be formulated with pharmaceu- 
tical^ acceptable carriers or diluents as well as any other known adjuvants and excipients in 
accordance with conventional techniques such as those disclosed in Remington: The Sci- 
ence and Practice of Pharmacy, 19 th Edition, Gennaro, Ed., Mack Publishing Co., Easton, 
PA, 1995. 

1 0 The pharmaceutical compositions may be specifically formulated for administration by any 
suitable route such as the oral, rectal, nasal, pulmonary, topical (including buccal and sublin- 
gual), transdermal, intracisternal, intraperitoneal, vaginal and parenteral (including subcuta- 
neous, intramuscular, intrathecal, intravenous and intradermal) route, the oral route being 
preferred. It will be appreciated that the preferred route will depend on the general condition 

1 5 and age of the subject to be treated, the nature of the condition to be treated and the active 
ingredient chosen. 

Pharmaceutical compositions for oral administration include solid dosage forms such as hard 
or soft capsules, tablets, troches, dragees, pills, lozenges, powders and granules. Where ap- 
propriate, they can be prepared with coatings such as enteric coatings or they can be formu- 
20 lated so as to provide controlled release of the active ingredient such as sustained or pro- 
longed release according to methods well known in the art. 

Liquid dosage forms for oral administration include solutions, emulsions, aqueous or oily 
suspensions, syrups and elixirs. 

Pharmaceutical compositions for parenteral administration include sterile aqueous and non- 
25 aqueous injectable solutions, dispersions, suspensions or emulsions as well as sterile pow- 
ders to be reconstituted in sterile injectable solutions or dispersions prior to use. Depot in- 
jectable formulations are also contemplated as being within the scope of the present inven- 
tion. 

Other suitable administration forms include suppositories, sprays, ointments, cremes, gels, 

30 inhalants, delrmal patches, implants etc. 

A typical oral dosage is in the range of from about 0.001 to about 100 mg/kg body weight per 
day, preferably from about 0.01 to about 50 mg/kg body weight per day, and more preferred 
from about 0.05 to about 10 mg/kg body weight per day administered in one or more dos- 
ages such as 1 to 3 dosages. The exact dosage will depend upon the frequency and mode of 

35 administration, the sex, age, weight and general condition of the subject treated, the nature 
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and severity of the condition treated and any concomitant diseases to be treated and other 
factors evident to those skilled in the art. 

The formulations may conveniently be presented in unit dosage form by methods known to 
those skilled in the art. A typical unit dosage form for oral administration one or more times 
per day such as 1 to 3 times per day may contain from 0.05 to about 1000 mg, preferably 
from about 0.1 to about 500 mg, and more preferred from about 0.5 mg to about 200 mg. 
For parenteral routes such as intravenous, intrathecal, intramuscular and similar administra- 
tion, typically doses are in the order of about half the dose employed for oral administration. 
The compounds of this invention are generally utilized as the free substance or as a pharma- 
ceutically acceptable salt thereof. Examples are an acid addition salt of a compound having 
the utility of a free base and a base addition salt of a compound having the utility of a free 
acid. The term "pharmaceutical^ acceptable salts" refers to non-toxic salts of the compounds 
of this invention which are generally prepared by reacting the free base with a suitable or- 
ganic or inorganic acid or by reacting the acid with a suitable organic or inorganic base. 
When a compound according to the present invention contains a free base such salts are 
prepared in a conventional manner by treating a solution or suspension of the compound 
with a chemical equivalent of a pharmaceutical^ acceptable acid. When a compound accord- 
ing to the present invention contains a free acid such salts are prepared in a conventional 
manner by treating a solution or suspension of the compound with a chemical equivalent of a 
pharmaceutical^ acceptable base. Physiologically acceptable salts of a compound with a 
hydroxy group include the anion of said compound in combination with a suitable cation such 
as sodium or ammonium ion. Other salts which are not pharmaceutical^ acceptable may be 
useful in the preparation of compounds of the present invention and these form a further as- 
pect of the present invention. 

For parenteral administration, solutions of the novel compounds of the formula (I) in sterile 
aqueous solution, aqueous propylene glycol or sesame or peanut oil may be employed. Such 
aqueous solutions should be suitably buffered if necessary and the liquid diluent first ren- 
dered isotonic with sufficient saline or glucose. The aqueous solutions are particularly suit- 
able for intravenous, intramuscular, subcutaneous and intraperitoneal administration. The 
sterile aqueous media employed are all readily available by standard techniques known to 
those skilled in the art. 

Suitable pharmaceutical carriers include inert solid diluents or fillers, sterile aqueous solution 
and various organic solvents. Examples of solid carriers are lactose, terra alba, sucrose, 
cyclodextrin, talc, gelatine, agar, pectin, acacia, magnesium stearate, stearic acid and lower 
alkyl ethers of cellulose. Examples of liquid carriers are syrup, peanut oil, olive oil, phospho- 
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lipids, fatty acids, fatty add amines, polyoxyethylene and water. Similarly, the carrier or dilu- 
ent may include any sustained release material known in the art, such as glyceryl mono- 
stearate or glyceryl distearate, alone or mixed with a wax. The pharmaceutical compositions 
formed by combining the novel compounds of the present invention and the pharmaceutical^ 
acceptable carriers are then readily administered in a variety of dosage forms suitable for the 
disclosed routes of administration. The formulations may conveniently be presented in unit 
dosage form by methods known in the art of pharmacy. 

Formulations of the present invention suitable for oral administration may be presented as 
discrete units such as capsules or tablets, each containing a predetermined amount of the 
active ingredient, and which may include a suitable excipient. Furthermore, the orally avail- 
able formulations may be in the form of a powder or granules, a solution or suspension in an 
aqueous or non-aqueous liquid, or an oil-in-water or water-in-oil liquid emulsion. 
Compositions intended for oral use may be prepared according to any known method, and 
such compositions may contain one or more agents selected from the group consisting of 
sweetening agents, flavoring agents, coloring agents, and preserving agents in order to pro- 
vide pharmaceutical^ elegant and palatable preparations. Tablets may contain the active 
ingredient in admixture with non-toxic pharmaceutically-acceptable excipients which are suit- 
able for the manufacture of tablets. These excipients may be for example, inert diluents, such * 
as calcium carbonate, sodium carbonate, lactose, calcium phosphate or sodium phosphate; 
granulating and disintegrating agents, for example com starch or alginic acid; binding agents, 
for example, starch, gelatin or acacia; and lubricating agents, for example magnesium 
stearate, stearic acid or talc. The tablets may be uncoated or they may be coated by known 
techniques to delay disintegration and absorption in the gastrointestinal tract and thereby 
provide a sustained action over a longer period. For example, a time delay material such as 
glyceryl monostearate or glyceryl distearate may be employed. They may also be coated by 
the techniques described in U.S. Patent Nos. 4,356,108; 4,166,452; and 4,265,874, incorpo- 
rated herein by reference, to form osmotic therapeutic tablets for controlled release. 
Formulations for oral use may also be presented as hard gelatin capsules where the active 
ingredient is mixed with an inert solid diluent, for example, calcium carbonate, calcium phos- 
phate or kaolin, or a soft gelatin capsules wherein the active ingredient is mixed with water or 
an oil medium, for example peanut oil, liquid paraffin, or olive oil. 
Aqueous suspensions may contain the active compounds in admixture with excipients suit- 
able for the manufacture of aqueous suspensions. Such excipients are suspending agents, 
for example sodium carboxymethylcellulose, methylcellulose, hydroxypropylmethylcellulose, 
sodium alginate, polyvinylpyrrolidone, gum tragacanth and gum acacia; dispersing or wetting 
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agents may be a naturally-occurring phosphatide such as lecithin, or condensation products 
of an alkylene oxide with fatty adds, for example polyoxyethylene stearate, or condensation 
products of ethylene oxide with long chain aliphatic alcohols, for example, heptadecaethyl- 
eneoxycetanol, or condensation products of ethylene oxide with partial esters derived from 

5 fatty acids and a hexitol such as polyoxyethylene sorbitol monooleate, or condensation prod- 
ucts of ethylene oxide with partial esters derived from fatty acids and hexitol anhydrides, for 
example polyethylene sorbitan monooleate. The aqueous suspensions may also contain one 
or more coloring agents, one or more flavoring agents, and one or more sweetening agents, 
such as sucrose or saccharin. 

10 Oily suspensions may be formulated by suspending the active ingredient in a vegetable oil, 
for example arachis oil, olive oil, sesame oil or coconut oil, or in a mineral oil such as a liquid 
paraffin. The oily suspensions may contain a thickening agent, for example beeswax, hard 
paraffin or cetyl alchol. Sweetening agents such as those set forth above, and flavoring 
agents may be added to provide a palatable oral preparation. These compositions may be 

15 preserved by the addition of an anti-oxidant such as ascorbic acid. 

Dispersible powders and granules suitable for preparation of an aqueous suspension by the 
addition of water provide the active compound in admixture with a dispersing or wetting 
agent, suspending agent and one or more preservatives. Suitable dispersing or wetting 
agents and suspending agents are exemplified by those already mentioned above. Additional 

20 excipients, for example, sweetening, flavoring, and coloring agents may also be present. 
The pharmaceutical compositions of the present invention may also be in the form of oil-in- 
water emulsions. The oily phase may be a vegetable oil, for example, olive oil or arachis oil, 
or a mineral oil, for example a liquid paraffin, or a mixture thereof. Suitable emulsifying 
agents may be naturally-occurring gums, for example gum acacia or gum tragacanth, natu- 

25 rally-occurring phosphatides, for example soy bean, lecithin, and esters or partial esters de- 
rived from fatty acids and hexitol anhydrides, for example sorbitan monooleate, and conden- 
sation products of said partial esters with ethylene oxide, for example polyoxyethylene sorbi- 
tan monooleate. The emulsions may also contain sweetening and flavoring agents. 
Syrups and elixirs may be formulated with sweetening agents, for example glycerol, propyl- 

30 ene glycol, sorbitol or sucrose. Such formulations may also contain a demulcent, a preserva- 
tive and flavoring and coloring agents. The pharmaceutical compositions may be in the form 
of a sterile injectible aqueous or oleaginous suspension. This suspension may be formulated 
according to the known methods using suitable dispersing or wetting agents and suspending 
agents described above. The sterile injectable preparation may also be a sterile injectable 

35 solution or suspension in a non-toxic parenterally-acceptable diluent or solvent, for example 
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as a solution in 1,3-butanediol. Among the acceptable vehicles and solvents that may be 
employed are water, Ringer's solution, and isotonic sodium chloride solution. In addition, 
sterile, fixed oils are conveniently employed as solvent or suspending medium. For this pur- 
pose, any bland fixed oil may be employed using synthetic mono- or diglycerides. In addition, 

5 fatty acids such as oleic acid find use in the preparation of injectables. 

The compositions may also be in the form of suppositories for rectal administration of the 
compounds of the present invention. These compositions can be prepared by mixing the 
drug with a suitable non-irritating excipient which is solid at ordinary temperatures but liquid 
at the rectal temperature and will thus melt in the rectum to release the drug. Such materials 

1 0 include cocoa butter and polyethylene glycols, for example. 

For topical use, creams, ointments, jellies, solutions of suspensions, etc., containing the 
compounds of the present invention are contemplated. For the purpose of this application, 
topical applications shall include mouth washes and gargles. 

The compounds of the present invention may also be administered in the form of liposome 
15 delivery systems, such as small unilamellar vesicles, large unilamellar vesicles, and multi- 
lamellar vesicles. Liposomes may be formed from a variety of phospholipids, such as choles- 
terol, stearylamine, or phosphatidylcholines. 

In addition, some of the compounds of the present invention may form solvates with water or 
common organic solvents. Such solvates are also encompassed within the scope of the pre- 
20 sent invention. 

Thus, in a further embodiment, there is provided a pharmaceutical composition comprising a 
compound according to the present invention, or a pharmaceutical^ acceptable salt, solvate, 
or prodrug therof, and one or more pharmaceutical^ acceptable carriers, excipients, or dilu- 
ents. 

25 If a solid carrier is used for oral administration, the preparation may be tabletted, placed in a 
hard gelatine capsule in powder or pellet form or it can be in the form of a troche or lozenge. 
The amount of solid carrier will vary widely but will usually be from about 25 mg to about 1 g. 
If a liquid carrier is used, the preparation may be in the form of a syrup, emulsion, soft gela- 
tine capsule or sterile injectable liquid such as an aqueous or non-aqueous liquid suspension 

30 or solution. 

A typical tablet that may be prepared by conventional tabletting techniques may contain: 
Core: 

Active compound (as free compound or salt thereof) 5.0 mg 

Lactosum Ph. Eur. 67.8 mg 

35 Cellulose, microcryst. (Avicel) 31.4 mg 
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Amberlite*IRP88* 
Magnesii stearas Ph. Eur. 



1.0 mg 



q.s. 



Coating: 

Hydroxypropyl methylcellulose 
Mywacett 9-40 T** 



approx. 



approx. 



9mg 
0.9 mg 



10 



15 



20 



25 



30 



* Polacrillin potassium NF, tablet disintegrant, Rohm and Haas. 
** Acylated monoglyceride used as plasticizer for film coating. 

If desired, the pharmaceutical composition of the present invention may comprise a com- 
pound according to the present invention in combination with further active substances such 
as those described in the foregoing. 

The present invention also provides a method for the synthesis of compounds useful as in- 
termediates in the preparation of compounds of formula (I) along with methods for the prepa- 
ration of compounds of formula (I). The compounds can be prepared readily according to the 
following reaction Schemes (in which all variables are as defined before, unless so specified) 
using readily available starting materials, reagents and conventional synthesis procedures. In 
these reactions, it is also possible to make use of variants which are themselves known to 
those of ordinary skill in this art, but are not mentioned in greater detail. 
The compounds of this invention can be prepared by routes outlined in the reaction Scheme 
1. Reaction of a suitable primary amine (I) with a ketone (II) under reductive amination condi- 
tions according to methods known in the literature affords secondary amine (III). Compound 
(III) can be converted to the corresponding urea (V) by reaction with, for example, carbonyl 
diimidazole and a suitable amino heterocycle (IV) under standard conditions for the synthesis 
of ureas. For intermediates where R 1 or R 2 contains an additional amino functionality, a suit- 
able protection group (for example Boc or Cbz) may be employed, allowing for deprotection 
and further manipulation (eg. amide coupling, reductive amination etc) using standard proce- 
dures described in the literature. 

For intermediates where R 1 or R 2 contains an additional alcohol functionality, a suitable pro- 
tection group (for example benzyl, tert-butyldimethylsilyl) may be employed, allowing for de- 
protection and further manipulation (eg. ether coupling) using standard procedures described 
in the literature. 

For intermediates where R\ R 2 or A contains an additional carboxy functionality, a suitable 
precursor (eg. alky! ester) may be employed, allowing for deprotection and further manipula- 
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tion (eg. acid or base hydrolysis, conversion to amides via reaction with amines) using stan- 
dard procedures described in the literature. Additional manipulation of compound (V) can be 
performed as described within the general procedures outlined within the example section. 
Scheme 1 

reductive pi 
amination NH 

" R 2 
(III) 

carbonyl diimidazole (CDI) 
H 2 N" A 




(l) 



nh 2 + n 



(II) 



EXAMPLES 

i 

HPLC-MS (Method A) 

1 0 The following instrumentation is used: 

Hewlett Packard series 1100 G1312A Bin Pump 

Hewlett Packard series 1100 Column compartment 

Hewlett Packard series 1100 G1315A DAD diode array detector 

Hewlett Packard series 1100 MSD 

1 5 Sedere 75 Evaporative Light Scattering detector 

The instrument is controlled by HP Chemstation software. 

The HPLC pump is connected to two eluent reservoirs containing: 

A: 0.01% TFA in water 
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B: 0.01 % TFA in acetonitrile 

The analysis is performed at 40 °C by injecting an appropriate volume of the sample (pref- 
erably 1 //I) onto the column which is eluted with a gradient of acetonitrile. 
The HPLC conditions, detector settings and mass spectrometer settings used are given in 
5 the following table. 

Column Waters Xterra MS C-1 8 X 3 mm id 5 //m 

Gradient 5% - 1 00% acetonitrile linear during 7.5 min at 1 .5 

mL/min 

Detection 21 0 nm (analogue output from DAD) 

ELS (analogue output from ELS) 

MS ionisation mode API-ES 

Scan 100-1000 amu step 0.1 amu 

After the DAD the flow is divided yielding approximately 1 mL/min to the ELS and 0.5 mL/min 

to the MS. 

NMR 

10 Proton NMR spectra were recorded at ambient temperature using a Brucker Avance DPX 
200 (200 MHz), Brucker Avance DPX 300 (300 MHz) and Brucker Avance DPX 400 (400 
MHz) with tetramethylsilane as an internal standard. Chemical shifts (8) are given in ppm 

General procedure (A) 



R 2 



H 2 N j H 



R 2 
(D 



15 The aminoheterocycle (NH 2 A) wherein A is defined as above, can be converted using stan- 
dard literature procedures (for example WO 2004/002481 ) to an acyl imidazonium intermedi- 
ate with carbonyl diimidazole (CDI) in a solvent such as dichloromethane, dichloroethane, 
tetrahydrofuran, or DMF. Treatment with RWNH , wherein R 1 and R 2 are as defined above, 
gives the compound of formula (I). The aminoheterocycle (NH 2 A) or secondary amine 

20 (R 1 R 2 NH) can be either commercially available compounds or compounds that can be pre- 
pared following procedures described in the literature or prepared as described in the rele- 
vant example and general procedures. 
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General procedure (B) 

The desired amines R 1 R 2 NH described in General procedure (A), wherein R 1 and R 2 are as 
defined above are commercially available, or can be prepared by a reductive amination with 
a suitable primary amine and a ketone as shown below, following procedures described in 
5 the literature (Org. Prep. Proced. Int. 1 979, 1 1 , 201 ). 



NaBH 3 CN, THF R^ 

NH 2 + || - | 

R 2 R 2 

(2) 



General procedure (C) 

10 Preparation of 1.lHjicvcloalkvl>3-heteroarvl-urea 

A mixture of 1,1-carbonyldiimidazole (98 mg, 0.6 mmol), amino heteroarylcompound (0.6 
mmol) and 4-(/V,/V-dimethyIamino)pyridine (5 mg) in dichloroethane (5 ml) was heated at 
80°C for 1 h. The reaction mixture was cooled to room temperature and was added solution 
of a dicycloalkylamine (0.5 mmol) in dichloroethane (2 ml). The resulting suspension was 
15 heated at 80X for 3 h and concentrated. The residue was purified by column chromatogra- 
phy (silica, CH 2 CI 2 then 5-10% ethyl acetate in CH 2 CI 2 ) to afford the desired urea 50-60% 
yield. 



General procedure (D) 

20 Synthesis of l1-dicvcloalkvl-3-f5-thiaalkvl-thiazol-2-vn ureas 

R 1 X A R"C (14J) alkylSH 1 fl < 

R ^N^V%al R^n^n-A-s-W'^ 

1 2 ^ diisopropylamine l 2 H 

R DMF R 

Hal= Halogen 

R 1 and R 2 , A and R 17 as defined in compound claims 



Representative Example. 



WO 2005/066145 



PCI7DK2005/000002 



96 

A mixture of 3-(5-bromo-thiazol-2-yl)-1,1-dicycloalkylurea (Example 49)(1 mmol), alkylthiol (2 
mmol) and DIEA (2 mmol) In DMF (5 mL) was heated at 80°C for 3 h. The mixture was 
poured into water (20 mL) and was extracted with ethyl acetate (3 x 25 mL). The organic 
layer was washed with water (2 x 30 mL), brine (1 x 30 mL), dried (anhydrous Na 2 S0 4 ) and 
concentrated in vacuo to furnish a residue containing 3-(5-alkylthio-thiazol-2-yl)-1,1- 
dicyclohexyl-urea. The crude product was purified by column chromatography (silica, CH 2 CI 2 
then 5-20% ethyl acetate in CH 2 CI 2 ) to afford 3-(5-alkylthio-thiazol-2-yl)-1,1-dicyclohexyl-urea 
in 35-45% yield. 

General procedure (E) 

Synthesis of 1.1-dicvcloalkvl-3-f5-thiaheteroarvl4hiazol-2-vn ureas 

A mixture of arylthiol (2 mmol) and tertBuOK (2 mmol) in DMF (5 mL) was stirred for 15 min. 
To this solution was added 3-(5-bromo-thiazol-2-yi)-1 ,1-dicyclohexyl-urea (Example 49) (1 
mmol) and was heated at 80°C for 3 h. The mixture was poured into water (20 mL) and was 
extracted with ethyl acetate (3 x 25 mL). The organic layer was washed with water (2 x 30 
mL), brine (1 x 30 mL), dried (anhydrous Na 2 S0 4 ) and concentrated in vacuo to furnish a 
residue containing (5-arylthio-2-thiazolyl)-1,1-dicyclohexyl-urea. The crude product was puri- 
fied by column chromatography (silica, CH 2 CI 2 then 5-20% ethyl acetate in CH 2 CI 2 and 2% 
MeOH in CH 2 CI 2 ) to afford the desired urea in 25-45 % yield. 

General procedure (F) 

Hvdrolvsis of Esters 

Ester (1 mmol) was dissolved in 1:1 mixture of THF and methanol (5 mL). To this solution 
was added 2 M solution of LiOH (2 mL, 4 mmol). The mixture was stirred for 4-6 h and was 
concentrated. The residue was diluted with water (10 mL) and the aqueous layer was 
washed with ethyl acetate (2x10 mL). The water layer was acidified with HCI to pH 6.0 and 
the precipitated acid was extracted with ethyl acetate (2 x 50 mL). The organic layer was 
washed with water (2 x 20 mL), dried (Na 2 S0 4 ) and concentrated in vacuo to furnish corre- 
sponding carboxylic acid in almost quantitative yield. 

General procedure (G) 

Synthesis of Acvt- or Sulfonvl-Diperidinvl-rthiazolvlVcvcloalkvl ureas. 
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<K n — V 



4. RC0 2 H. HOBt 
orRS0 2 d t DIPEA 

procedure (C). A=COorS0 2 

R=AIkyl, aryl etc 



Step 1.To N-Boc-piperidone (10g) in a mixture of MeOH (50mi) and THF (50ml) is added an 
equimolar amount of cycloalkylamine (4.5g) at room temperature. Sodium cyanoborohydride 

5 (6.3g, 2eq) is added and the reaction stirred at room temperature overnight The crude prod- 
uct is filtered through celite, concentrated in vacuo, redissolved/suspended in ether, stirred 
for 1h, and decanted. This procedure is repeated 4 times and the combined ether-phases 
are concentrated in vacuo to afford 4-cycloalkylamino-piperidine-1-carboxylic acid tert-butyi 
ester as a pale yellow oil which is used directly in step 2. 

10 Step 2. A equimolar mixture of 1 ,1-carbonyldiimidazole. aminoheteroaryl compound (for ex- 
ample 5-methylaminothiazole) and DMAP (5mol% ) in dichloroethane is heated for 4h at 
80°C then cooled to room temperature/The amine product (1 equivalent) from Step 1 is 
added and the reaction is stirred overnight. Work up and chromatography (5% ethyl acetate 
in hexane) affords the desired Boc protected urea. 

15 Step 3. Boc deprotection is performed using trifluoroacetic acid in DCM for 2h at room tem- 
perature. Excess TFA and DCM are removed in vacuo to give the crude amine which is used 
directly in the next Step. 

Step 4. Acylation with either an HOBt activated carboxylic acid or a sulfonylchloride affords 
the required amide or sulfonamide respectively via established literature procedures. 
20 Step 5. If the substituent on the aminoheteroaryl moiety contains an ester functionality this 
can be hydrolysed using lithium hydroxide in methanol to give the corresponding acid. 

General procedure (H) 

Synthesis of 5-thioalkvl/5-thioalkvlamino substituted thiazolvl ureas. 



25 



WO 2005/066145 



PCT/DK2005/000002 



98 




2.R-Ha),K 2 CO, 



* 

Step 1. A equimolar mixture of 1,1-carbonyldiimidazole, the appropriate 5-thiocyanato- 
thiazoI-2-ylamine (commercially available or prepared as described in J. Am. Chem. Soc 71, 

5 4007, 1949 or J. Med. Chem, 20, 572, 1977) and DMAP (5mol% ) in THF is heated for 2 h at 
60-70°C and then cooled to room temperature. The secondary amine (1 equivalent; prepared 
as described in General procedure (C) or General Procedure (I) is added and the reaction is 
stirred overnight at room temperature. The reaction mixture was quenched with water and 
organic phase was isolated. The aqueous phase was extracted with CH 2 CI 2f and the com- 

10 bined organic phases were dried and concentrated in vacuo. The crude product was purified 
by flash chromatography (heptane: CH 2 CI 2 20:80 -> 0:100 or heptane: CH 2 CI 2 : EtOAc 
20:80:0 -» 0:0:100) afforded the desired (5-thiocyanato-thiazol-2-yl) urea. 

Step 2. An equimolar mixture of 1,4-dithiothreitol (DTT) and the appropriate (5-thiocyanato- 
15 thiazol-2~yl) urea (prepared as described in Step 1 ) in MeOH (4 mL/mmol) was stirred in a 
nitrogen atmosphere at room temperature for 2 h. Addition of K 2 C0 3 (3 equiv) and the appro- 
priate alky! halide (1-3 equivalents). The reaction mixture was stirred at room temperature 
over night and quenched with water. Addition of CH 2 CI 2 . The organic phase was isolated and 
the aqueous phase was extracted with CH 2 CI 2 , and the combined organic phases were con- 
20 centrated in vacuo. The crude product was dissolved in MeOH or MeCN and purified by re- 
verse phase preparative HPLC (Gilson) to give the desired product 

Genera! procedure (I) 

Synthesis of N-acvlated cvcloalkvl-cvcloalkvlamino-amines. 
25 Step 1 . A equimolar mixture of 4-piperidone monohydrate hydrochloride, diisopropylethyl- 
amine and the appropriate acyl chloride in CH 2 CI 2 (1 mL/mmol) was stirred at room tempera- 
ture overnight. The reaction mixture was added to CH 2 CI 2 and the organic phase was 
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washed with 1N NaOH (twice), 1N HCI and brine and subsequently concentrated in vacuo to 
give the acylated piperidone which was used directly in Step 2. 

Step 2. A equimolar mixture the acyiated piperidone (prepared in Step 1) and the appropriate 
cycloalkylamine in THF:MeOH (1:1, 2 mL/mmol) and 3A molsieves was added sodium 
5 cyanoborohydride (2 equiv) and the mixture was stirred at room temperature overnight to 
give the crude secondary amine which is filtered through celite, concentrated in vacuo, redis- 
solved/suspended in ether, stirred for 1h, and decanted. The procedure is repeated 4 times 
and the combined ether-phases are concentrated in vacuo to afford the desired N-acylated 
cycloalkylpiperidin-4-yl amine. 

10 

General procedure (J) for the synthesis of alkvl/arvlsulfones: 

Aryl/alkyl-sulfanyi derivative of dialkyl-thiazolyl urea (0.5 mmol) was dissolved in CH 2 CI 2 (6 
mL) and was cooled to 0°C in an ice bath. To this solution was added peroxy acetic acid (10 
mmol) in CH 2 CI 2 (5 mL). The mixture was stirred for 4 h at 0°C and was diluted with CH 2 CI 2 
15 (50 mL). The organic layer was washed with saturated solution of NaHC0 3 (2 x 30 mL), wa- 
ter (3 x 30 mL), brine (1 x 30 mL), dried (anhydrous Na 2 S0 4 ) and concentrated in vacuo. The 
crude mixture was purified by column chromatography with CH 2 CI 2 then 5-20% ethyl acetate 
in CH 2 CI 2 to give the corresponding sulfone. 

20 General procedure (K) for the synthesis of amides. 

A solution of 2-(3,3-dicycloalkylureido)-thiazole-4-carboxylic acid or 2-(3 t 3- 
dicycloalkylureido)-thiazole-5-carboxylic acid (0.60 mmol), DIEA (0.25 mL, 1.50 mmol) and 
TFFH (270 mg, 0.6 mmol) in THF (5 mL) was stirred for 30 min. To this mixture was added 
amine or amino acid-ester (0.6 mmol) and the reaction mixtures was stirred for 12 h at it The 
25 reaction mixture was concentrated and purified by flash chromatography using CH 2 CI 2 and 
ethyl acetate (4:1) to afford the corresponding amide. 

General procedure (LI for the synthesis of alkvl/arvl-thfazolvl ureas 

To a solution of 1,1-dicycloalkyl-3-(4-hydroxymethyl-thiazol-2-yl) urea (1 mmol) in DCM (5 
30 mL) was added PBr 3 (1 .2 mmol) at 0 °C and stirred for 2h. The mixture was slowly quenched 
with ice water and was extracted with DCM (3 x20 mL). The organic layer was washed with 
water (2 x 20 mL), brine (1 x 20 mL), dried over sodium sulfate and concentrated to afford 
1 f 1-dicycloalkyl-3-(4-bromomethyi-thiazol-2-yI) urea. This crude bromide was used as such 
for the next step. 
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A mixture of aryl thiol (2 mmol) and potassium tert-butoxide (2 mmol) in DMF (5 mL) was 
stirred for 15 min. To this solution was added 1,1-dicycloalkyl-3-(4-bromomethyl-thiazol-2-yl) 
urea (1 mmol) and was heated at 80°C for 3 h. The mixture was poured into water (20 mL) 
and was extracted with ethyl acetate (3 x 25 mL). The organic layer was washed with water 
5 (2 x 30 mL), brine (1 x 30 mL), dried (anhydrous Na 2 S0 4 ) and concentrated in vacuo to fur- 
nish a residue containing aryl/alkyl-thiazolyl urea. The crude product was purified by column 
chromatography (silica, CH 2 CI 2 then 5-20% ethyl acetate in CH 2 CI 2 and 2% MeOH in CHaCy 
to afford the desired urea. 

10 General procedure (M) for the removel of Boc- group to form amine hydrochlorides 

To the Boc-protected amine (0.5 mmol) was added 4 M solution of HCI in dioxane (2 mL). 
The mixture was stirred for 30 min. The mixture was concentrated and the residue was 
washed with anhydrous ether and concentrated to get amine hydrochloride in almost quanti- 
tative yield. 

15 

General procedure (N) for the acvlation of amines 

A solution of amine/amine hydrochloride (0.5 mmol) in DCM was cooled to 0°C. To this solu- 
tion was added acyl chloride (0.6 mmol) followed by DIEA (1 .5 mmol). The mixture was 
stirred for 2h and concentrated. The residue was purified by column chromatography (silica, 
20 CH 2 CI 2 then 5-20% ethyl acetate in CH 2 CI 2 and 2% MeOH in CH 2 CI 2 ) to afford the desired 
product 

General procedure IP) for reductive amination 

To a mixture of 1,1-dialkyl-3-(5-formyl-thiazol-2-yl)-urea (0.30 mmol) and dry powdered mo- 
25 lecular sieves in CH 2 CI 2 (2 mL) was added the appropriate akyl-amino hydrochloride (0.36 
mmol). The mixture was stirred for 20 minutes. To this was added sodium triacetoxyboro- . 
hydride (0.39 mmol) and the reaction was stirred for six to 12 hours at ambient temperature. 
The reaction was quenched with saturated aqueous Na 2 HC0 3 (10 mL), extracted once with 
CH 2 CI 2 (10 mL) and once with ethyl acetate (10 mL). The combined organic extractions were 
30 dried over MgS0 4 . After concentration to a crude oil, the desired thiazole urea was purified 
by column chromatography (silica gel and 5% ethyl acetate in CH 2 CI 2 , then 1% MeOH and 
10% ethyl acetate in CH 2 CI 2 followed by 2% MeOH and 10% ethyl acetate in CH 2 CI 2 ) to af- 
ford the product in 14 to 65% yield. 



35 



General procedure (Ql for the preparation of sulfonamides 
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Amine hydrochloride (0.20 mmol) and diisopropyl ethylamine (DIEA, 0.40 mmol) were com- 
bined in CH2CI2 (3 mL) and stirred at ambient temperature. The desired sulfonyl chloride 
(0.30 mmol) was added and the reaction was stirred until complete (15-45 minutes). The 
volatile components were removed with reduced pressure and the residue was purified by 
column chromatography (silica gel and 5% ethyl acetate in CH£\ 2 , then 1% MeOH and 10% 
ethyl acetate in CH 2 CI 2 ) to afford the product in 44 to 87% yield. 

Example 1 

1 ,1 -Dicyclohexyl-3-thiazol-2-yl-urea 



To a solution of aminothiazole (50mg, 0.5mmol) in dichloromethane was added carbon- 
yldiimidazole (81 mg, 0.5mmol) and the solution stirred 2h at room temperature. Dicydo- 
hexylamine (1eq) was then added and the reaction stirred overnight at room temperature. 
The reaction mixture is then diluted with ethyl acetate (8mL), washed successively with 10% 
sodiumhydrogensulphate (3mL), water (3mL), dried over magnesium sulphate, concentrated 
in vacuo, and the residue purified by HPLC (Gilson 1, X-terra column; 0-100% 
CH 3 CN/H 2 O/0,1% TFA; 15 min; flow 50 ml/min) to give the title product (52mg). 

1 H NMR (DMSO-de): J7.28-7.35 (1H, m), 6.91-6.98 (1H, m), 3.35-3.60 (2H, m), 1.01-2.11 
(20H, m); HPLC-MS (Method A): mlz = 308 (M+1 ); Rt = 4.07 min. 

Example 2 

3-(5-Chloro-thiazol-2-yl)-1 ,1 -dicyclohexyl-urea 



Prepared as described in general procedure (A) using 5-chloro-2-aminothiazole and dicyclo- 
hexylamine. 

'H NMR (CDCU): 58.20 (1H, bs), 7.15 (1H. s), 3.30-3.50 (2H, m), 0.80-2.00 (20H, m); HPLC- 
MS (Method A): m/z = 342.1 (M+); Rt = 5.41 min. 
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Example 3 

1 ,1 -Dicyclohexyl-3-(4-methyl-thiazo1-2-yl)-urea 




5 Prepared as described in general procedure (A) using 4-methyl-2-aminothiazole and dicyclo- 
hexylamine. 

1 H NMR (CDCI 3 ): £8.10 (1H, bs), 6.40 (1H, s), 3.35-3.55 (2H, m), 1.60-1.96 (14H, m), 1.05- 
1.50 (6H, m); HPLC-MS (Method A): m/z= 322.2 (M+1); R, = 4.42 min. 



10 Example 4 

1 ,1 -Dicyclohexyl«3-(5-methyl-thiazol-2-yl)-urea 




Prepared as described in general procedure (A) using 5-methyl-2-aminothiazoie and dicyclo- 
hexylamine. 

15 1 H NMR (CDCI3): £7.93 (1H, bs), 6.92 (1H, s), 3.39-3.51 (2H, m), 1.58-1.92 (14H, m), 1.05- 
1.45 (6H, m); HPLC-MS (Method A): m/z= 322 (M+1); R t = 4.22 min. 



Example 5 

1 ,1 -Dicyclohexyl-3-(5-methyl-[l ,3,4]thiadiazol-2-yl)-urea 



20 ^ 



Prepared as described in general procedure (A) using 5-methyl-2-amino-1,3,4-thiadiazole 
and dicydohexylamine. 

1 H NMR (CDCI3): £8.31 (1H, bs), 3.35-3.55 (2H, m), 2.63 (3H, s), 1.55-1.95 (14H, m), 1.09- 
1.45 (6H f m); HPLC-MS (Method A): m/z = 323.2 (M+1); Rt= 4.46 min. 
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Example 6 

2-(3,3-DicyclohexyI-ureido)-4-methyl-thiazole-5-carboxylic acid ethyl ester 

5 Prepared as described in general procedure (A) using 4-methyl-5-carboxyethyl-2- 
aminothiazole and dicyclohexylamine. 

1 H NMR (CDCI 3 ): S 8.05 (1H, bs), 4.25 (2H, 9), 3.31-3.49 (2H, m), 2.55 (3H, s), 1.55-1.95 
(14H, m), 1.11-1.45 (9H, m); HPLC-MS (Method A): m/z= 394.2 (M+); R, = 5.61 min. 



10 Example 7 

1 -(4~Methyl-cyclohexyl)-1 -(tetrahydro-pyran-4-yl)-3-thiazol-2-yl-urea 

6 

Prepared as described in general procedures (A) and (B) using aminothiazole and (4-methyl- 
cydohexyl)-(tetrahydro-pyran-4-yl)-amine. 
15 HPLC-MS (Method A): m/z = 324 (M+1); R t = 3.36 min. 

Example 8 1 -(4-tert-Butyl-^clohexyi>-3-(5-chloro-thiazol-2-yl)-1 -cyclqpentyl-urea 




CH, 



Prepared as described in general procedures (A) and (B) using 5-chloro-2-aminothiazole and 
20 (4-tert-butyl-cyclohexyl)-cyclopentyl-amine 

HPLC-MS (Method A): mlz = 384 (M+); R t = 6.28 min. 



Example 9 
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1 -CyciopentyM -(4-isopropyl-cyclohexyl)-3-thiazol-2-yl-urea 



OXI> 



CH 3 



Prepared as described in general procedures (A) and (B) using aminothiazoie and (4- 

isopropyl-cyclohexyl)-cyclopentyl-amine 

HPLC-MS (Method A): m/z = 336 (M+); R< = 4.97 min. 

Example 10 

1-Bicyclo[2.2.1]hept-2-yl-3-(^ 



Prepared as described in general procedures (A) and (B) using 5-chloro-2-aminothiazole and 

bicyclo[2.2:i]hept-2-yl-cyclopentyl-amine 

HPLC-MS (Method A): mlz = 340 (M+); R t = 5.48 min. 

Example 11 

1-(3 > 5-Dlmethyl-cyclohexyl)-1^4-methyl-cyclohexyl)-3-thiazol-2-yl-^ 





Prepared as described in general procedures (A) and (B) using aminothiazoie and (3,5- 

dimethyl-cyclohexylH4-methyl-cyclohexyl)-amine. 

HPLC-MS (Method A): m/z= 350 (M+); R t = 5.13 min. 
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Example 12 

4-(1-Cyclopentyl-3-thiazoI-2-yl-ureido)-cyclohexanecarboxyIic acid ethyl ester 




p re p are d as described in general procedures (A) and (B) using aminothiazole and 4- 
5 cyclopentylamino-cyclohexanecarboxylic acid ethyl ester. 
HPLC-MS (Method A): mlz = 366 (M+1); R t = 3.84min. 

Example 13 

3-(5-Chloro-thiazol-2-yl)-1 -{4-methyl-cycIohexyl)-1 -(4-trlfluoromethyl-cycIohexyl)-urea 



10 Prepared as described in general procedures (A) and (B) using 5-chloro-2-aminothiazole and 
(4-methyl<:ydohexyI)-(4-trifluoromethyl-cyclohexyl)-amine. 
HPLC-MS (Method A): mlz = 424 (M+1); Rt = 5.41 min. 

Example 14 

3K5^hloro-thlazol-2-yl)-1-(4-methyI-cyclohexyl)-1-(tetrahydro-pyran-4-yl^ 





15 



H3C 



Prepared as described in general procedures (A) and (B) using 5-chloro-2-aminothiazole and 

(4-methyl-cydohexyl)-(tetrahydro-pyran-4-yl)-amine. 

HPLC-MS (Method A): mlz = 358 (M+); R t = 4.64 min. 
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Example 15 

3-(5^hloro-thiazol-2-yl)-1^4-methyl<yclohexyl)-Htetrahydro4hlopyran-4-yl)-urea 



Prepared as described in general procedures (A) and (B) using 5-chloro-2-aminothiazole and 

(4-methyl-cyciohexyl)-(tetrahydro-thiopyran-4-yl)-amine. 

HPLC-MS (Method A): mlz = 374 (M+); Pm = 4.91 min. 

Example 16 

3-(5-Chloro-thiazol-2-yl)-1-(1,4-dioxa-spiro[4.5]dec-8-yl)-1-(4-methyl-cyclohexyl)-urea 



Prepared as described in general procedures (A) and (B) using 5-chloro-2-aminothiazole and 

(1,4Klioxa-spiro[4.5]dec-8-ylH4-methyl-cyclohexyl)-amine 

HPLC-MS (Method A): mlz = 414 (M+); R, = 4.70 min. 

Example 17 

3-(5-Chloro-thlazol-2-yl)-1 ,1 -bis-(4-methyl-cyclohexyl)-urea 






Prepared as described in general procedures (A) and (B) using 5-chloro-2-aminothiazole and 

bis-(4-methyl-cyclohexyl)-amine. 

HPLC-MS (Method A): mlz = 370 (M+); R, = 5.78 min. 
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Example 18 

3-(5-Chloro-thiazol-2-yl)-1 -cyclopentyM -(4-methyl-cyclohexyl)-urea 

S3-c 



Prepared as described in general procedures (A) and (B) using 5-chloro-2-aminothiazo!e and 

cyclopentyl-(4-methyl-Qrclohexyl)-amine 

HPLC-MS (Method A): mlz = 342 (M+1); R t = 5.59 min. 



Example 19 

1^4-Methyl-cyclohexyl)-3-thiazol-2-yl-1-(44rifluoromethyl-cyclohexyl)-urea 




10 Prepared as described in general procedures (A) and (B) using 5-chloro2-aminothiazole and 
(4-methyl-cycIohexyl)-(4-trifIuoromethyl-cyclohexyI)-amine 
HPLC-MS (Method A): mlz = 390 (M+1); = 4.67 min. 



Example 20 

3-(5-Chloro-thiazol-2-yl)-1 ,1 -dlcyclopentyl-urea 

,5 6 

Prepared as described in general procedure (A) using 5-chloro-2-aminothiazole and dicy- 
clopentylamine. 

HPLC-MS (Method A): mlz = 314 (M+); R t = 5.03 min. 
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3-(5-Chloro-thiazol-2-yl)^ 




Prepared as described in general procedures (A) and (B) using 5-chloro-2-aminothiazole and 
5 cyclopentyl-(tetrahydro«thiopyran-4-yl)-amine. 

HPLC-MS (Method A): mlz = 346 (M+1); R t = 4.82 min. 

Example 22 

3«(5-Chloro-thiazol-2-yl)-1 -cydopentyI-1 -(tetrahydro-pyran-4-yl)-urea 



10 Prepared as described in general procedures (A) and (B) using 5-chloro-2-aminothiazole and 
cyclopentyl-(tetrahydro-pyran-4-yl)-amine. 
HPLC-MS (Method A): m/z = 330 (M+); R» = 4.09 min. 

Example 23 

1 f 1 -BIs-(4-methyl-cyclohexyl)-3-thiazol-2-yl-urea 




15 




Prepared as described in general procedures (A) and (B) using aminothiazole and bis-(4- 
methyl-cyclohexyl)-amine. 

HPLC-MS (Method A): mlz = 336 (M+1); R t = 4.88 min. 
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Example 24 

443-(5^hloro4hiazol-2-yl)^ acid 
ethyl ester 




5 Prepared as described in general procedures (A) and (B) using 5-chloro-2-aminothiazole and 
4-(4-methyl-cyclohexylamino)-cyclohexanecarboxylic acid ethyl ester 
HPLC-MS (Method A): mlz = 429 (M+1); Rt = 5.21 min. 

Example 25 

1-(4-tert-Butyl-cyclohexyl)-1-(4-methyl-cyclohexyl)-3-thiazol-2-yl-urea 




Prepared as described in general procedures (A) and (B) using 5-chloro-2-aminothiazole and 

(4-tert-butyl-cyclohexyI)-(4-methyl-cyclohexyI)-amine 

HPLC-MS (Method A): mlz = 378 (M+1 ); R t = 5.84 min. 

Example 26 

1 5 4-[3-(5-Chloro-thlazol-2-yl)-1 -cyclopentyl-ureldo]-cyclohexanecarboxylic acid ethyl es- 
ter 




20 



Prepared as described in general procedures (A) and (B) using 5-diloro-2-aminothiazole and 
4-Cyclopentylamino-cydohexanecarboxylic acid ethyl ester. 
HPLC-MS (Method A): m/z= 400 (M+); R t = 5.08 min. 
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Example 27 

1 -(4-Isopropy!-cyclohexyI)-1 -(4-methyl-cyclohexyl)-3-thiazol-2-yl-urea 




Prepared as described in general procedures (A) and (B) using aminothiazole and (4- 
5 isopropyl-cyclohexyl)-(4-methyl-cyclohexyl)-amine. 
HPLC-MS (Method A): m/z = 364 (M+1); R t = 5.52 min. 

Example 28 

1-Bicyclo[2.2J]hept-2-yl^5<:hloro-thta^ 



10 Prepared as described in general procedures (A) and (B) using 5-chloro-2-aminothiazole and 
bicyclo[2.2. 1 ]hept-2-yl-(4-methyl-cyclohexyl)-amine. 
HPLC-MS (Method A): m/z = 368 (M+); Rt = 5.95 min. 

Example 29 

3K5-Chloro-thiazol-2-yl)-1 ^4-isop 



Prepared as described in general procedures (A) and (B) using 5-chloro-2-aminothiazole and 

(4Hsopropyl-cyclohexyl)-(4-methyi-cyclohexyl)-amine. 

HPLC-MS (Method A): m/z = 399 (M+1); Rt = 6.19 min. 




15 
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Example 30 

3-(5-Chloro-thIazol-2-yl)-1 -cycIopentyl-1 -(1 ,4-dioxa-spiro[4.5]dec-8-yl)-urea 




Prepared as described in general procedures (A) and (B) using 5-chloro-2-aminothiazole and 

cyclopentyl-(1,4-d]oxa-spiro[4.5]clec-8-yl)-amine 

HPLC-MS (Method A): m/z= 386 (M+); R t = 4.55 min. 

Example 31 

1 -CycIopentyI-1 -{4-methyl-cycIohexyI)-3-thiazol-2-yl-urea 



Prepared as described in general procedures (A) and (B) using atninothiazole and cyclopen- 

tyl-(4-methy!-cydohexyl)-amine. 

HPLC-MS (Method A): mfz = 308 (M+1); R t = 4.25 min. 

Example 32 

1-(4-Methyl-cyclohexyl)-1-(tetrahydro-thIopyran-4-yl)-3-thiazol-2-yl-urea 



Prepared as described in general procedures (A) and (B) using aminothiazole and (4-methyl- 

cyclohexyl)-(tetrahydro-thiopyran-4-yl)-amine. 

HPLC-MS (Method A): /n/z= 340 (M+1); R t = 4.04 min. 




CH3 
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Example 33 

3-(5^hloro-thiazol-2-yl)-1 ^3^ 



Prepared as described in general procedures (A) and (B) using 5-chloro-2-aminothiazole and 

(3,5-dimethyl^ydohexyl)-(4-methyl'<yclohexyl)-amine. 

HPLC-MS (Method A): mlz = 385 (M+1); R t = 6.00 min. 

Example 34 

4-[1-(4-Methyl-cyclohexyl)-3-thiazol-2-yl-ureido]-cycIohexanecarboxylic acid ethyl es- 
ter 



Prepared as described in general procedures (A) and (B) using aminothiazole and 4-(4- 
methyl-cydohexylamino)-cyclohexanecarboxylic acid ethyl ester 
HPLC-MS (Method A): mlz = 394 (M+1); R t = 4.43 min. 

Example 35 

S-tS-Chloro-thiazoW-yO-l-cyclopentyMKS^-dimethyl-cyclohexyO-urea 



Prepared as described in general procedures (A) and (B) using 5-chloro-2-aminothiazole and 

(3,5-dimethyl-cyclohexyl)-(4-methyI-cyclopentyl)-amine. 

HPLC-MS (Method A): mlz = 356 (M+1); Rt = 5.86 min. 
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Example 36 

H44ert-Butyl^yclohexyl)^H^ 




Prepared as described in general procedures (A) and (B) using 5-chloro-2-aminothiazole and 
5 (44ert4>utylKydohexyl)-(4-methylKycIohexyl)-am 

HPLC-MS (Method A): mlz = 412 (M+1); R t = 6.44 min. 

Example 37 

3-(5-Chloro-thiazo!-2-yl)-1 -cyclopentyM -(4-isopropyI-cyclohexyl)-urea 



10 Prepared as described in general procedures (A) and (B) using 5-chloro-2-aminothiazole and 
(4-tert-butyl-cyclohexyl)-cyclopentyl-amine 
HPLC-MS (Method A): m/z= 370 (M+1); Rt = 6.20 min. 

Example 38 

H4-MethylK;yclohexyl)-3-(5-methy^ 




HjC CH, 




Prepared as described in general procedures (A) and (B) using 5-methyl-2-aminothiazole 
and (4-methyl-^clohexyl)-(tetrahydro-pyran-4-yl)-amine. 
HPLC-MS (Method A): mlz = 338 (M+1); R t = 3.50 min. 
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Example 39 

H4-Methyteyclohexyl)-3^5-m^ 



Prepared as described in general procedures (A) and (B) using 5-methyl-2-aminothiazole 
5 and (4-methyl-cyclohexylHtetrahydro-thiopyran-4-yl)-amine. 
HPLC-MS (Method A): mlz = 354 (M+1); R, = 4.15 min. 

Example 40 

1-(4-tert-Butyl-cyclohexyl)-1-(4-methyl-cyclohexyl)-3-(5-methyl-thiazol-2-yl)-urea 



10 Prepared as described in general procedures (A) and (B) using 5-methyl-2-aminothiazole 
and (4-tert-butyl-cyclohexyl)-(4-methyl-cyclohexyl)-amine 
HPLC-MS (Method A): mlz =392 (M+1); Rt = 5.81 min. 

Example 41 

4-[1-(4-Methyl-cyclohexyl)-3-(5-methyl-thiazol-2-yl)-ureldo]-cyclohexanecarboxylic acid 
15 ethyl ester 



Prepared as described in general procedures (A) and (B) using 5-methyl-2-aminothiazole 
and 4-(4-methyl-cyclohexylamino)-cyclohexanecarboxylic acid ethyl ester. 
HPLC-MS (Method A): m/z= 408 (M+1); R» = 4.44 min. 
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Example 42 

1^2,3-Dloxa-sprro[4.5]dec.8-yl)-1-(4Hmethyl-cyclohexyl)-3^5-methyl-thiazol-2-yl)-urea 



Prepared as described in general procedures (A) and (B) using 5-methyl-2-aminothiazole 
and (1 ,4-Dioxa-spiro[4.5]dec-8-yl)-(4-methyl-cyclohexyl)-amine 
HPLC-MS (Method A): mlz = 3.94 (M+1); R, = 3.88 min. 

Example 43 

1-(4-lsopropyl-cyclohexyl)-1-(4-methyl-cyclohexyl)-3-(5-methyl-thiazol-2-yl)-urea 



Prepared as described in general procedures (A) and (B) using 5-methyl-2-aminothiazole 

and(4-tert-butyl-cyclohexyl)-(4-methyl-cyclohexyl)-amine 

HPLC-MS (Method A): m/z= 378 (M+1); R t = 5.57 min. 

Example 44 

1-(4-Methyl-cyclohexyl)-3-(5-methyl-thiazol-2-yl)-1-(4-trifluoromethyl-cyclohexyl)-urea 



Prepared as described in general procedures (A) and (B) using 5-methyl-2-aminothiazole 
and (4-methyl-cydohexyl)-(4-trifluoromethyl-cyclohexyi)-amine 
HPLC-MS (Method A): mlz = 404 (M+1); R, = 4.81 min. 
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Example 45 

1,1-Bis-(4-methyl-cyclohexyl)-3-(5-methyl-thiazol-2-yl)-urea 




Prepared as described in general procedures (A) and (B) using 5-methyl-2-aminothiazole 
5 and bis-(4-methyl-cyclohexyl)-amine. 

HPLC-MS (Method A): m/z= 350 (M+1); R t = 4.89 min. 



Example 46 

[5-(3,3-Dicyclohexyl-ureido)-[1,3,4]thladiazol-2-yl]-acetic acid ethyl ester 




10 Prepared as described in general procedure (A) using dicyclohexylamine and 2- 
amino[1,3,4]thiadiazol-2-yl]-5-acetic acid ethyl ester. 
HPLC-MS (Method A): mlz = 395 (M+1); R» = 4.37 min. 



Example 47 

2-(3,3-Dicyclohexyl-ureldo)-4,5 > 6,7-tetrahydro-benzothiazole-4-carboxylic acid ethyl 
15 ester 




Prepared as described in general procedure (A) using dicyclohexylamine and 2-amino- 
4,5,6,7-tetrahydro-benzothiazole-4-carboxylic acid ethyl ester (prepared as described in Tet 

Lett. 2001, 8911) 
20 HPLC-MS (Method A): mlz = 435 (M+1 ); R, = 4.81 min. 
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Example 48 

1,1^)icyclohexyl-3-(3-methyl-[1,2,4]thiadiazol-5-yl)-urea 



Prepared as described in general procedure (A) using dicyclohexylamine and 3-methyl-5- 
5 amino-[1,2,4]thiadiazole 

HPLC-MS (Method A): m/z = 323 (M+1); Rt = 4.24 min. 

Example 49 

3-(5-Bromo-thlazol-2-yl)-1,1-dlcyclohexyI-urea 



10 



15 



Prepared as described in general procedure (C) using dicyclohexylamine and 2-amino-5- 
bromothiazole. 

1 H NMR (CDCI 3 ): 8 0.80-2.00 (m, 20H). 3.38 (m, 2H), 7.23 (s, 1H), 8.18 (br, 1H); HPLC-MS 
m/z=387(M+1). 

Example 50 

2-(3,3-Dicyclohexyl-ureido)-thlazole-5-carboxylic acid methyl ester 

a 



6 

Prepared as described in general procedure (C) using dicyclohexylamine and 2-amino- 
20 thiazole-5-carboxylic acid methyl ester. 

1 H NMR (CDCI3): 8 1.02-1.90 (m, 20H), 3.41 (m, 2H), 3.84 (s, 3H), 8.02 (s, 1H), 8.08 (br, 1H); 
HPLC-MS: mlz= 366 (M+1). 



25 



Example 51 

2-(3,3-Dicyclohexyl-ureido)-thiazole-5-carboxylic acid 
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Prepared as described in general procedure (F) from 2-(3,3-dicyclohexyl-ureido)-thiazole-5- 
carboxylic acid methyl ester. 

1 H NMR (DMSO-de): 5 1.02-1.87 (m, 20H), 3.42 (m, 2H). 7.92 (s, 1H), 11.02 (br, 1H); HPLC- 
5 MS: m/z = 352 (M+1). 

Example 52 

1,1-Dicyclohexyl-3-(5-methylsulfanyl-[1,3,4]thiadla2ol-2-yI)-urea 



10 Prepared as described in general procedure © using dicyclohexylamine and 2-amino5- 
methylsulfanyl-1 ,3,4-thiadiazole. 

1 H NMR (CDCI 3 ): 5 1.12-1.32 (m, 6H), 1.61-1.88 (m. 14H), 2.66 (s, 3H), 3.39 (m, 2H), 9.02 
(br, 1H); HPLC-MS: m/z= 355 (M+1). 

Example 53 

15 i,l-Dicyclohexyl-3^5-methanesulfonyl-[1,3,4]thiadiazol-2-yl)-urea 



1,1-Dicyclohexyl-3-(5-methanesulfanyl-[1,3,4]thiadiazol-2-yl)-urea (0.5 mmol) was dissolved 
in CH 2 CI 2 (6 mL) and was cooled to 0°C in an ice bath. To this solution was added peracetic 
acid (10 mmol) in CH 2 CI 2 (5 mL). The mixture was stirred for 4 h at 0°C and was diluted with 
20 CH 2 CI 2 (50 mL). The organic layer was washed with saturated solution of NaHC0 3 (2 x 30 
mL), water (3 x 30 mL), brine (1 x 30 mL), dried (anhydrous Na 2 S0 4 ) and concentrated in 
vacuo. The crude mixture was purified by column chromatography with CH 2 CI 2 then 5-20% 
ethyl acetate in CH 2 CI 2 to give 1,1-dicyclohexyl-3-(5-methanesulfonyl-[1.3,4]thiadiazol-2-yl)- 

urea (155 mg).. 

25 1 H NMR (CDCI 3 ): 8 1 .17-1 .35 (m, 6H), 1 .64-1 .85 (m, 14H), 3.32 (s. 3H), 3.41 (m, 2H), 9.33 
(br, 1H); HPLC-MS: m/z= 387 (M+1). 




S 
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Example 54 

[2-(3,3-Dicyc!ohexyl-ureido)-thiazol-5-ylsulfanyl]-acetic acid methyl ester 



5 Prepared as described in general procedure (D) using 3-(5-bromo-thiazol-2-yl)-1 ,1- 
dicyclohexyl-urea and methyl thioglycolate 

1 H NMR (CDCI3): 81.14-1 .36 (m, 6H), 1 .60-1 .86 (m, 14H), 3.42 (m, 4H), 3.71 s, 3H), 7.40 (s, 
1H), 7.86 (br, 1H); HPLC-MS: m/z= 412 (M+1). 

10 Example 55 

[2-(3,3-Dicyclohexyl-ureido)-thiazo l-5-ylsulfanyl]-acetic acid 

Prepared as described in general procedure (F)from [2-(3,3-dicyclohexyl-ureido)-thiazol-5- 
ylsulfanyl]-acetic acid methyl ester. 
15 1 H NMR (DMSO-d 6 ): 8 1.12-1.96 (m, 20H), 3.38 (m, 2H), 3.45 s, 2H), 7.34 (s, 1H), 11.6 (br, 
1H); HPLC-MS: mlz = 398 (M+1). 

Example 56 

1 ,1 -Dicyclohexyl-3-[5-(pyridin-2-yl sulfanyl)-thiazol-2-yl]-urea 



20 

Prepared as described in general procedure (E) using 3-(5-bromo-thiazol-2-yl)-1,1- 
dicyclohexyl-urea and 2-mercaptopyridine. 
HPLC-MS: m/z= 417 (M+1). 

25 Example 57 

2-[2-(3,3-Dicyclohexyl-ureido)-thiazol-5-ylsulfanyl]-1 H-imidazole-4-carboxylic acid ethyl 
ester 
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x 



Prepared as described in general procedure (E) using 3-(5-bromo-thiazol-2-yl)-1 ,1- 
dicyclohexyl-urea and ethyl-2-mercapto-1H-imidazole-4-carboxyIate. 
1 H NMR (CDCb): 8 1.09 (t, 3 H), 1.23-1.33 (m. 6H). 1.60-1.82 (m. 14H), 3.34 (m, 4H). 4.29 
5 (q, 2H), 7.50 (s, 1H), 7.64 (s, 1H). 7.89 (br, 1H), 7.94 (br, 1H); HPLC-MS: m/z = 478 (M+1). 

Example 58 

2-[2-(3,3-Dicyclohexyl-ureido)-thiazol-5-ylsulfanyl]-1H-imidazole-4-carboxylicacid 



10 Prepared as described in general procedure (F) from 2-[2-(3,3-dicyclohexyl-ureido)-thiazol-5- 
ylsulfanyO-1H-imidazole-4-carboxylic acid ethyl ester. 

1 H NMR (DMSO-d 6 ): 8 1.04-1.96 (m, 20H), 3.40 (m, 2H), 7.56 (s. 2H). 7.79 (br, 1H), 11.2 (br, 
1H); HPLC-MS: m/z = 450 (M+1). 

15 Example 59 

2-[2-(3,3-Dicyclohexyl-ureido)-thlazol-5-ylsulfanyl]-3-methyl-3H-imldazole-4-carboxylic 
acid ethyl ester. 



Prepared as described in general procedure (E) using 3-(5-bromo-thiazol-2-yl)-1 ,1- 
20 dicyclohexyl-urea and ethyl-2-mercapto-1 -methyl-1 H-imidazoie-4-carboxylate. 

1 H NMR (CDCI3): 8 1.16 (t, 3 H), 1.29-1.34 (m, 6H), 1.68-1.84 (m, 14H), 3.38 (m, 4H), 3.97 
(s, 3H), 4.29 (q, 2H), 7.55 (s, 1H). 7.67 (s, 1H), 7.93 (br, 1H); HPLC-MS: m/z= 492 (M+1). 

Example 60 

25 2-[2-(3,3-Dicyclohexyl-ureldo)-thiazol-5-ylsulfanyl]-3-methyl-3H-imidazole-4-carboxylic 





acid 
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Prepared as described in general procedure (F) from 2-[2-(3,3-dicyclohexyl-ureido)-thia20l-5- 
ylsulfanyl]-3-methyl-3H-imidazole-4-carboxylicacid ethyl ester. 

1 H NMR (DMSO-d e ): 8 1.17-1.89 (m, 20H), 3.38 (m, 2H), 3.88 (s, 3H), 7.57 (s, 1H), 7.61 (s, 
5 1H); HPLC-MS: mJz = 464 (M+1). 



Example 61 

1 ,1 -Dicyclohexyl-3-[5-(1 -methyl-1 H-imldazol-2-ylsulfanyI)-thiazol-2-yl]-urea 

1 0 Prepared as described in general procedure (E) using 3-(5-bromo-thiazol-2-yl)-1 , 1 - 
dicyclohexyl-urea and 2-mercapto-1 -methyl-1 H-imidazole. 

1 H NMR (CDCU): 8 1.09-1.31 (m, 6H), 1.64-1.80 (m, 14H), 3.35 (m, 4H), 3.73 (s, 3H), 6.88 
(d, 1H). 6.99 (d, 1H). 7.47 (s, 1H), 8.14 (br, 1H); HPLC-MS: mfz = 420 (M+1). 

15 Example 62 

1 ,1 -Dicyclohexyl-3-pyrazin-2-yl-urea 

a rtO 
O 

Prepared as described in general procedure (C), using dicyclohexylamine and 2- 
aminopyrazine. 

20 1 H NMR (CDCI 3 ): 8 1.15-1.36 (m, 6H), 1 .65-1.86 (m. 14H), 3.49 (m, 2H),.6.99 (br, 1H), 8.12 
(d, 1H), 8.19 (d, 1H), 9.33 (s, 1H); HPLC-MS: mlz = 303 (M+1). 

Example 63 

2-(3,3-Dicyclohexyl-ureido)-thlazole-4-carboxyllc acid ethyl ester 



Our- 
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Prepared as described in general procedure (C) using dicyclohexylamine and ethyl-2-amino- 
4-thiazolecarboxylate. 

1 H NMR (CDCU): 58.12 (1H, s), 4.21 (3H, q). 3.30-3.45 (2H, m), 1.25-1.90 (23H, m); HPLC- 
MS: m/z= 380 (M+1). 

5 Example 64 

2-(3,3-Dicyclohexyl-ureido)-thiazole-4-carboxylicacld 




Prepared as described in the general procedure (F) from 2-(3,3-dicyclohexyl-ureido)-thiazole- 
10 4-carboxylic acid ethyl ester. 

1 H NMR (CDCI3): 511.41 (1H, s), 7.92 (1H, s), 3.95 (2H, m), 1.15-1.90 (20H, m); HPLC-MS: 
m/z=352(M+1). 

Example 65 

Acetic acid 2-(3,3-dicyclohexyl-ureido)-thiazol-4-yImethyl ester 




Prepared as described In general procedure (C) using dicyclohexylamine and acetic acid-2- 
aminothiazol-4-yl methyl ester. 

1 H NMR (CDCI3): 57.95 (1H, s), 6.81 (1H, s), 5.05 (2H, s), 3.40 (2H, m), 2.12 (3H,s), 1.15- 
1 .90 (20H, m); HPLC-MS: m/z = 380 (M+1 ). 

20 Example 66 

1 ,1 -Dlcyclohexyl-3-(4-hydroxymethyl-thiazol-2-yl) urea 
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Acetic acid-2-(3,3-dicyclohexyl-ureido)-thiazol-4-yl methyl ester (2.4 g, 6.3 mmo!) was stirred 
with a solution of potassium carbonate (0.9 g, 6.5 mmol) in 2:1 methanol/water at room tem- 
perature for 4 hours. The mixture was extracted with ethyl acetate (3 x 50 mL) and the com- 
bined organic extracts was dried over sodium sulphate, filtered and concentrated to obtain 
1,1-dicyclohexyl-3-(4-hydroxymethyl-thiazol-2-yl) urea (2.0 g). 

1 H NMR (CDCI 3 ): £8.95 (1H, s), 6.63 (1H, s), 4.60 (2H, s), 3.46 (2H, m), 1.15-1.90 (20H, m); 
HPLC-MS: m/z= 338 (M+1). 

Example 67 

Ethyl {2-[dicyclohexylureido]-5-imidazol-1 -yl-thiazol-4-yl}-acetic acid 



Prepared as described in general procedure (A) using dicyclohexylamine and 5-chloro-(2- 
amino-4-thiazolyl)acetic acid ethyl ester (prepared by chlorination of 2-aminothiazole-4-acetic 
acid ethyl ester using N-chlorosucccinamide in acetic acid at room temperature for 3h). 
HPLC-MS: m/z = 460 (M+1). 

Example 68 

Ethyl {5-Chloro-2-[3-dicyclohexylureido]-thla2oI-4-yl}-acetate 



Prepared as described in general procedure (A) using dicyclohexylamine and 5-chloro-(2- 
amino-4-thiazolyl)acetic acid ethyl ester (prepared by chlorination of 2-aminothiazole-4-acetic 
acid ethyl ester using N-chlorosucccinamide in acetic acid at room temperature for 3h). 
HPLC-MS: mlz= 428 (M+1). 

Example 69 

1 ,1 -Dlcyclohexyl-3-(4 > 5-dlmethyl-thlazol-2-yl)-urea 
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Prepared as described in general procedure (A) using dicyclohexylamine and 3,4-dimethyl-2- 
aminothiazole 

HPLC-MS: mlz = 336 (M+1). 

5 Example 70 

1 ,1 -Dicyclohexyl-3-[1 ,2,4]thiadiazol-5-yl-urea 




Prepared as described in general procedure (A) using dicyclohexylamine and 5-amino-1 ,2,4- 
thiadiazole 
10 HPLC-MS: mlz = 309 (M+1). 



Example 71 

1 ,1 -Dlcyclohexyl-3-(4,5,6,7-tetrahydro-benzothlazol-2-yl)-urea 




1 5 Prepared as described in general procedure (A) using dicyclohexylamine and 2-amino- 
4,5,6,7-tetrahydro-benzothiazole 
HPLC-MS: mlz = 362 (M+1 ). 



Example 72 

20 1 ,1-Dicyclohexyl-3-(5,6-dihydro-4H-cyclopentathiazol-2-yl)-urea 




Prepared as described in general procedure (A) using dicyclohexylamine and 2-amino-5,6- 

dihydro-4H-cyclopentathiazole 

HPLC-MS: mlz= 349 (M+1). 

Example 73 

3-(5-Chloro-pyridin-2-yl)-1 ,1 -dicyclohexyl-urea 
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Q. 



Prepared as described in general procedure (A) using dicyclohexylamine and 2-amino-5- 
chloropyridine 

HPLC-MS: mlz = 336 (M+1). 

5 

Example 74 

[2-{3,3-Dicyclohexyl-ureido)-5-ch1oro-thiazol^-yl]-aceticacfd 



o *** 

Prepared from Ethyl {5-Chloro-2-[3-dicyclohexylureido]-thiazol-4-yl}-acetate using general 

10 procedure (F). 

HPLC-MS: mlz- 400 (M+1). 

Example 75 

1 ,1 -Dicyclohexyl-3-(3-methoxy-[1 ,2,4]thladiazol-5-yl)-urea 

15 ^ 

Prepared as described in general procedure (A) using dicyclohexylamine and 3-methoxy-5- 
amino-1 ,2,4-thiadiazole 
HPLC-MS: m/z= 339 (M+1). 

20 Example 76 

1,1-Dicyclohexyl-3-(3-methylsulfanyl-[1,2,4]thiadiazol-5.yl)-urea 



Prepared as described in general procedure (A) using dicyclohexylamine and 3-thiomethoxy- 
5-amino-1 ,2,4-thiadiazole 
25 HPLC-MS: mlz = 355 (M+1 ). 
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Example 77 (General procedure A) 

[5-(3,3-Dicyclohexyl-ureido)-[1 ,3,4]thiadiazol-2-yI]-acetic acid 



a 




Prepared from [^(S.S-Dicyclohexyl-ureidoHI.S^thiadiazol^-yO-acetic acid ethyl ester 
as described in general procedure (F). 
HPLC-MS: mlz = 367 (M+1). 

Example 78 

1-CyclohexyM-(tetrahydro-pyran-4-yl)-3-thiazol-2-yl-urea 



Prepared as described in general procedures (A) and (B) using aminothiazole and cyclo- 

hexyl-(tetrahydro-pyran-4-yl)-amine. 

HPLC-MS: m/z= 310 (M+1). 

Example 79 

1-CyclohexyM-(tetrahydro-thiopyran-4-yl)-3-thiazol-2-yl-urea 



hexyl-(tetrahydro-thiopyran-4-yl)-amine. 
HPLC-MS: mlz = 326 (M+1 ). 

Example 80 

4-(1-Cyclohexyl-3-thia?ol-2-yl-ureido)-cyclohexanecarboxylic acid ethyl ester 





Prepared as described in general procedures (A) and (B) using aminothiazole and cyclo- 
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Prepared as described in general procedures (A) and (B) using aminothiazole and 4- 
(yclohexyiamino-cyclohexanecarboxylic acid ethyl ester 
HPLC-MS: ro/z= 380 (M+1). 

Example 81 

3-[4-(1-CycIohexyl-3-thiazol-2-yl-ureldo)-cyclohexyl]-propionIc acid ethyl ester 




6" 



Prepared as described in general procedures (A) and (B) using aminothiazole and 3-(4- 
cyclohexylamino-cyclohexyl)-propionic acid ethyl ester 
1 0 HPLC-MS: mlz = 408 (M+1 ). 



Example 82 

1 -CyclohexyM -(4-oxo-cyclohexyl)-3-thiazoI-2-yl-urea 




15 Prepared as described in general procedures (A) and (B) using aminothiazole and 4- 
cyclohexylamino-cyclohexanone 
HPLC-MS: mlz =322 (M+1). 



Example 83 
20 3^5^hloro4hiazo1-2-yl)-1^ycloh 




Prepared as described in general procedures (A) and (B) using 5-chloro-2-ximinothiazole and 

cyclohexyl-(tetrahydro-pyran-4-yl)«amine 

HPLC-MS: m/z= 344 (M+1). 

Example 84 

3-(5-Chloro4hiazol-2-yl)-1-cyc^^ 
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6" 



Prepared as described in general procedures (A) and (B) using 5-chIoro-2-aminothiazole and 

cyclohexyl-(tetrahydro-thiopyran-4~yI)-amine 

HPLC-MS:n?/z=360 (M+1). 

Example 85 

4-[3-(5-Ch!oro-thiazol-2-yI)-1-cycIohexyl-ureido]-cycIohexanecarboxylic acid ethyl es- 
ter 



10 Prepared as described in general procedures (A) and (B) using 5-chloro-2-aminothiazoIe and 
4-cyclohexylamino»cyclohexanecarboxylic acid ethyl ester 
HPLC-MS: m/z = 414 (M+1). 

Example 86 

1 5 3-{4-[3-(5-Chloro-thiazol-2-yl)-1 «cyclohexyl-ureido]-cyclohexyl}-propionic acid ethyl 



Prepared as described in general procedures (A) and (B) using 5-chloro-2-aminothiazole and 
3-(4-cyclohexylamino-cyclohexyl)-propionic acid ethyl ester 
20 HPLC-MS: mlz = 442 (M+1 ). 

Example 87 

2-[3-(5-Chloro-thiazol-2-yl)-1 -cyclohexyl-ureido]-cyclohexanecarboxylic acid methyl 
ester 




ester 





WO 2005/066145 



PCT/DK2005/000002 



129 



Prepared as described in genera! procedures (A) and (B) using 5-chloro2-aminothiazole and 

2- cyclohexylamino-cyclohexanecarboxylic acid ethyl ester 
HPLC-MS: /?i/z = 400 (M+1). 

Example 88 

3- {5-Ch!oro-thiazol-2-yl)-l-cyclohexyl-1-(4-oxo-cyclohexyl)-urea 



Prepared as described in general procedures (A) and (B) using 5-chloro-2-aminothiazole and 

4-cyclohexylamino-cyclohexanone 

HPLC-MS: m/z= 356 (M+1). 

Example 89 

1 ^yclohexyl-3-(5-methyl-thiazol-2-ylM -(tetrahydro-pyran-4-yI)-urea 



Prepared as described in general procedures (A) and (B) using 5-methyl-2-aminothiazole 
and cydohexyl-(tetrahydro-pyran-4-yl)-amine 
HPLC-MS: m/z= 324 (M+1). 

Example 90 

1^yclohexyl-3«(5-methyl4hiazo^ 






Prepared as described in general procedures (A) and (B) using 5-methyl-2-aminothiazole 
and cyclohexyl-(tetrahydro-thiopyran-4-yl)-amine 
HPLC-MS: mlz = 340 (M+1). 



Example 91 
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4-[1-Cyclohexyl-3-(5-methyl-thiazol-2-yl)-ureIdo]-cyclohexanecarboxylic acid ethyl es- 
ter 



Prepared as described in general procedures (A) and (B) using 5-methyl-2-aminothiazole 
5 and 4-cyclohexylamino-cyclohexanecarboxylic acid ethyl ester 
HPLC-MS: mlz = 394 (M+1). 

Example 92 

3-{4-[1 -Cyclohexyl-3-(5-methyl-thiazol-2-yl)-ureido]-cyclohexyl}-propionic acid ethyl 
10 ester 



Prepared as described in general procedures (A) and (B) using 5-methyl-2-aminothia?ole 
and 3-(4-cyclohexylamino-cyclohexyl)-propionicacid ethyl ester 
HPLC-MS: mlz = 422 (M+1 ). 

15 

Example 93 (General procedures A and B) 

1 -Cyclohexyl-3-(5-methyl-thiazol-2-yl)-1 -(4-oxo-cyclohexyl)-urea 



Prepared as described in general procedures (A) and (B) using 5-methyl-2-aminothiazole 
20 and 4-cydohexylamino-cyclohexanone 
HPLC-MS: mlz- 336 (M+1). 






25 



Example 94 

1 -CyclohexyM -piperidin-1 -yl-3-thiazol-2-yl-urea 
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Piperidin-1-yl-amine (0.25 g, 2.5 mmol) and cyclohexanone (0.25 g, 2.5 mmol) was dissolved 
in MeOH (5 mL) and acetic acid ((0.25 mL). Aproximately 2/3 of the NaCNBH 3 (0.46 g, 7.49 

5 mmol) was added and the reaction mixture was stirred for 1h before the last 1/3 was intro- 
duced. The reaction mixture was stirred 16 h before the volatiles were removed in vacuo. 
The residue was separated between EtOAc (50 mL) and semi saturated sodium carbonate 
(50 mL). The organic phase was dried (MgS0 4 ), filtered and concentrated in vacuo. The 
residue was dissolved in 1 ,2-dichloroethane (5 mL) (Solution 1 ). 

1 0 Another flask was charged with 2-aminothiazole (0.25 g, 2.5 mmol) in 1 ,2-dichloroethane (1 0 
mL) and CDI (0.40 g, 2.5 mmol)) was added. The mixture was stirred for 1 h before) solu- 
tionl was added. The reaction mixture was stirred for 16 h before the solvent was removed 
in vacuo. The product was separated between EtOAc (50 mL) and HCI (1N, 50 mL) and the 
organic phase was washed with brine (50 mL) and dried (MgS0 4 ) to give 520 mg of 1- 

15 Cyclohexyl-1-piperidin-1-yl-3-thiazol-2-yl-urea. 

1 H NMR (CDCI 3 ): S 9.85 (s. 1H), 7.35 (d, 1H), 6.83 (d, 1H), 3.30-3,15 (m, 1H), 2.90-2.85 (m, 
2H), 2.75-2.65 (m, 2H), 2.45-2.35 (m, 2H), 1.90-1.60 (m, 12H), 1.35-1.10 (m, 5H) 
HPLC-MS (Method A): m/z= 309 (M+1); R t = 3.91 min. 

20 

Example 95 

1 -Cyclohexyl-1 -pyrrolidin-1 -yl-3-thiazol-2-yl-urea 

<XXJQ> 

6" 

Procedure as in Example 94 using pyrrolidin-1 -yl-amine and cyclohexanone 
25 HPLC-MS (Method A): m/z = 295 (M+1 ); Rt = 3.60 min. 

Example 96 

[2-(3,3-Dicyclohexyl-ureido)-5-methyl-thlazoI-4-yl]-acetic acid ethyl ester 



WO 2005/066145 



PCT/DK2005/000002 



132 




CH, CH, 



Prepared as described in general procedure (A) using dicyclohexylamine and 5-methyI-<2- 
amino4-thiazolyl)acetic acid ethyl ester 
HPLC-MS: /n/z = 409 (M+1). 

Example 97 

[2-(3,3-Dicyclohexyl-ureido)-5-ethy!-thiazol-4-yl]-acetic acid ethyl ester 



Prepared as described in general procedure (A) using dicyclohexylamine and 5-ethyl-(2- 
amino-4-thiazolyl)acetic acid ethyl ester 
HPLC-MS: mlz = 422 (M+1). 

Example 98 (General procedure A) 

[2-(3,3-Dlcyclohexyl-ureido)-5-methyl-thlazol-4-yll-acetic acid 



Prepared from [2-(3,3-dicyclohexyl-ureido)-5-methyl-thiazol-4-yI]-acetic acid ethyl ester 
using ge'neral procedure (F). 

HPLC-MS: m/z= 380 (M+1). 

Example 99 

4-[3K5<:hloro-thiazol-2-y])-1K4Hn^ acid 
ethyl ester 





,0 
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Prepared as described in general procedures (A) and (B) using 5-chloro-2-aminothiazole and 
4-(4-methyl-cyclohexylamino)-cyclohexanecarboxylic acid ethyl ester 
HPLC-MS: mlz = 428 (M+1 ). 

5 Example 100 (General procedure A) 

1 ,1-Dicyclohexyl-3-(5-cyclopropyl-[1 ,3,4]thiadiazo!-2-yl)-urea 



Prepared as described in general procedure (A) using dicyclohexylamine and 2-amino-5- 
cyclopropyl-1 ,3,4-thiadiazole 
1 0 HPLC-MS: mlz = 349 (M+1 ). 

Example 101 (General procedure A) 

1 ,1 -Dicyclohexyl-3-(5-ethylsulfanyl-[1 ,3,4]thiadiazol-2-yl)-urea 



1 5 Prepared as described in general procedure (A) using dicyclohexylamine and 2-amino-5- 
ethylthio-1 ,3,4-thiadiazole 
HPLC-MS: mlz = 369 (M+1). 

Example 102 (General procedure A) 
20 1,1 -Dicyclohexyl-3-(5-trifluoromethyl-[1 ,3,4]thiadiazol-2-yl)-urea 






Prepared as described in general procedure (A) using dicyclohexylamine and 2-amino-5- 
trifluoromethyl-1 ,3,4-thiadiazole 
HPLC-MS: mlz = 377 (M+1). 



25 



Example 1 03 3-(5-Chloro-th iazol-2-yl)-1 -cyclohexyl-1 -piperidi n-1 -yl-urea 
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1-Cyclohexyl-1-piperidin-1-yl-3-thiazol-2-yl-urea (50 mg, 0.16 mmol), prepared in an identical 
manner to Example 94 was dissolved in DCM (1 mL) and NCS (26 mg, 0.19 mmol) ) was 
added. The reaction mixture was stirred for 3 days before DCM (20 mL) and water (20 mL) 
5 was added. The organic phase was dried (MgS0 4 ) and the solvent was removed in vacuo. 
MeCN (1 mL) was added whereupon the product precipitated. The product was filtered off 
and dried. Yield: 20 mg. 

HPLC-MS (Method A): mtz = 344 (M+1 ); Rt = 5.35 min. 

10 

Example 104 

3-(5«ChIoro-thiazol-2-yl)-1 -cyclohexyM -morpholin-4-yl-urea 



Procedure in an identical manner to Example 94 using morpholin-4-yl-amine and cyclohexa- 
15 none 

HPLC-MS (Method A): m/z= 346 (M+1); R< = 4.32 min 
Example 105 

[2-(3 y 3-Dicyclohexyl-ureldo)-5-ethyl-thiazoI-4-yl]-acetic acid 




20 




Prepared from Example 97 using general procedure (F). 
HPLC-MS: m/z = 394 (M+1). 



25 



Example 106 

[5-(3,3-Dicyclohexyl-ureido)-[1,3,4)thiadiazol-2-ylsulfanyl]-acetic acid ethyl ester 
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Prepared as described in general procedure (A) using dicyclohexylamine and ethyl 2-[5- 

aminol.S.^thiadiazol^-ylJthiolacetate 

HPLC-MS: /n/z= 427 (M+1) 

Example 107 

6-(3,3-DicycIohexyl-ureido)-nicotinic acid methyl ester 



HPLC-MS: m/z = 360 (M+1). 
Example 108 

[2«(3,3-Dicyclohexyl-ureido)-5^py^ acid ethyl es- 

15 ter 



Prepared as described in general procedure (E) using ethyl {5-Chloro»2-{3- 
dicyclohexylureido]-thiazol-4-^acetate (Example 68) and 2-mercaptopyrimidine. 
HPLC-MS: m/z= 504 (M+1). 



Example 109 

[2-(3 f 3-Dicyciohexyl-ureido)-5-phenylsulfanyl-thiazol-4-yl]-acetic acid ethyl ester 




Prepared as described in general procedure (A) using dicyclohexylamine and methyl-6- 
10 amino nicotinate. 




20 
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Prepared as described in general procedure (E) using ethyl {5-chloro-2-[3- 
dicyclohexylureido]-thiazol-4-yi}-acetate (Example 68) and thiophenol. 
HPLC-MS: m/z = 502 (M+1). 

Example 110 

5-(3,3-Dicyclohexyl-ureido)-[1 ,3,4]thiadiazole-2-carboxylic acid 



5-(3,3-Dicyclohexyl-ureidoH1,3,4]thiadiazole-2-carboxylic acid ethyl ester was prepared from 
1 0 dicyclohexane and 5-amino-1 ,3,4-thiadiazole carboxylic acid ethyl ester using general proce- 
dures (A) and (B). Ester hydrolysis using lithium hydroxide in methanol gave the title com- 
pound. 

HPLC-MS: ro/z = 309 (M+ -C0 2 ). 

15 Example 111 

[5-{3,3-Dlcyclohexyl-ureido)-I1,3,4]thladiazol-2-ylsulfanyll-acetlc acid 



Hydrolysis of [^(S.S-Dicyclohexyl-ureidoHI.S^lthiadiazol^-ylsulfanyll-acetic acid ethyl ester 
using general procedure (F) gave the title compound. 

Example 112 

1 ,1 -Dicyclohexyl-3-(5-phenyl-[1 ,3,4]thladiazol-2-yl)-urea 
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Prepared as described in general procedure (A) using dicyclohexylamine and 2-amino-5- 
phenyHI ,3,4]-thiadiazole 
HPLOMS:/7?/z = 385 (M+1). 
Example 113 

[S-Bromo^-lS^-dicyclohexyl-ureidoJ-thiazol^-yll-acetic acid ethyl ester 



^-(S.S-Dicyclohexyl-ureidoVthiazoW-yll-acetic acid ethyl ester was prepared from dicyclohe- 
xylamine and (2-amino4-thiazolyl)acetic acid ethyl ester as described in general procedure 
(A).To this compound was added 1.3 equivalents of N-bromosuccinimide suspended in ace- 
tic acid, and the mixture was stirred for 3h at RT. The reaction mixture was concentrated in 
vacuo, redissolved in dichloromethane, washed with 10% sodium sulphate, water , aqueous 
soduim bicarbonate, brine and then dried over magnesium sulphate. Flash chromatography 
afforded the title compound. 
HPLC-MS:m/z = 472 (M+1). 

Example 114 

3-<5-Chloro-thiazol-2-yl)-1 -cydohexyl-1 -(tetrahydro-f uran-{3R)-yl)-urea 



Prepared as described in general procedure (A) and (B) using (R)-cyclohexyl-(tetrahydro- 
furan-3-yl)-amine and 5-chloro-2-amino thiazole 
HPLC-MS:m/z=330 (M+1). 

Example 115 

[2K3,3-Dicyclohexyl-ureido)-5-(p^ acid 



Hydrolysis of [2-(3,3-Dicydohexyl-ureido)-5-(pyri acid 
ethyl ester using general procedure (F) gave the title compound. 
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15 



HPLC-MS: m/z = 476 (M+1). 
Example 116 

{2-[3-Cyclopentyl-3-(4-meta acid 



{243-Cyclopentyl-3-(4-methyl-cyd^^ acid ethyl ester 

was prepared from cydopentyl-(4-methyl<yclohexyl)-amine and 5-ethyl-2-aminothiazole-4- 
acetic acid ethyl ester using general procedures (A) and (B). Hydrolysis using general proce- 
dure (F) gave the title compound. 
HPLC-MS: m/z = 394 (M+1). 

Example 117 

{2-[3,3-Bls-(4-methyl-cyclohexyl)-ureldol-5-ethyl-thiazoI-4-yI}-acetlc acid 



H 3 C 

{2-[3-Cyclopentyl-3-(4-methyl-^^ acid ethyl ester 

was prepared from bis-(4-me%l-cyclohexyI)-amine and 5-ethyl-2-aminothiazole-4-acetic 
acid ethyl ester using general procedures (A) and (B). Hydrolysis using general procedure 
(F) gave the title compound. 
HPLC-MS: m/z = 422 (M+1). 

Example 118 
3K5-Ch1oro4hiazol-2-yl)-1 






o 
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Prepared as described in general procedure (A) and (B) using 4-(4-Methyl-cydohexylamino)- 
cyclohexanone and 5-chloro-2-amino thiazole 
HPLC-MS: mfe= 370 (M+1). 

5 Example 119 

1K1-Acetyl-plperidin-l-yl)-1-cyclohexyl-3-(5.Chloro.thiazol-2.yl)Hirea 

Prepared as described in general procedure (A) and (B) using 1 -(4-cyclohexylam.no- 
piperidin-1-yl)-ethanone and 5-chloro-2-amino thiazole 
1 0 HPLC-MS: mlz = 365 (M+1 ). 



Example 120 

1-(1-AcetyI-plperidin-4-yl)-1-cyclohexyl-3-thiazol-2-yl-urea 




15 Prepared as described in general procedure (A) and (B) using 1-(4-cyclohexylamino- 
piperidin-1-yl)-ethanone and 2-amino thiazole 



HPLC-MS: m/z= 351 (M+1). 



20 Example 121 

{2^3-(1-Acetyl-piperid!n-4.yl)-3^yclohexyl-ureido]-thiazo|.5-ylsulfanyl}-aceticacid 
ethyl ester 



Prepared as described in general procedure (A) and (B) using 1-(4-cyclohexylamino- 
25 ptperidin-1-yl)-ethanone and 5-aminothiazol-2-mercaptoacetic acid ethyl ester 
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HPLC-MS: mlz = 469 (M+1 ). 
Example 122 

1-(1-Acetyl-piperidin-4-yl)-1-cyclohexyl-3-(5-methyl-thlazol-2-yl)-urea 



5 



6" 



Prepared as described in general procedure (A) and (B) using 1-(4-cyclohexylamino- 
piperidin-1-yl)-ethanone and 5-methyl-2-amino thiazole 
HPLC-MS: mlz = 365 (M+1). 

10 Example 123 

{2-[3-Cyclohexyl-3Ktetrahydro acid 
ethyl ester 



Prepared as described in general procedure (A) and (B) using (R)-cyclohexyl-(tetrahydro- 
1 5 furan-3-yl)-amine and ethyl-2-[5-aminothiazol-2-yl-thio]acetate 
HPLC-MS: mlz = 414 (M+1 ). 

Example 124 

{S-P-tl-Acetyl-piperidln^-yll-S-cyclohexyl-ureidoJ-II.S^lthladiazol^-ylsulfany^-acetlc 
20 acid ethyl ester 

6" 

Prepared as described in general procedure (A) and (B) using 1-(4-cyclohexylamino- 
piperidin-1-yl)-ethanone and ethyl-2-[5-amino-1 ,3,4-thiadiazol-2-yl-thio]acetate. 
HPLC-MS: mlz = 470 (M+1). 

25 
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Example 125 



1-(1-Acetyl-plperidin^-yl)-1^ 



Prepared as described in general procedure (A) and (B) using 1-(4-cyclohexylamino- 
5 piperidin-1-yl)-ethanone and 2-amino-5-cyclopropyl-1 ,3,4-thiadiazole 
HPLC-MS: mlz = 392 (M+1). 

Example 126 

1^1-Acetyl-piperidln^yl)-1*yclohexyl-3^5-^^ 



Prepared as described in general procedure (A) and (B) using 1 -(4-cyclohexylamino- 
piperidin-1-y!)-ethanone and 2-amino-5-trifluoromethyl-1,3,4-thiadiazole 
HPLC-MS: mlz = 420 (M+1 ). 

15 Example 127 

{5-[3-C^clopentyl-3-(4-methyl-cyclohexyl)-ureido]-[1,3 > 4]thiadiazol-2-ylsulfanyl}-acetlc 
acid 



{5-[3-Cydopentyl-3-(4-methyl-^ 
20 ethyl ester was prepared using cydopentyl-(4-methyl-cyclohexyl>amine and ethyl-2-[5- 
amino-1,3,4-thiadiazol-2-yl-thio]acetate as described in general procedure (A) and (B). Hy- 
drolysis using general procedure (F) gave the title compound. 
HPLC-MS: mlz- 399.4 (M+1). 

25 Example 128 
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{H3-CyclohexyW-(4-methyl^ 



{5-[3-Cyclohexyi-3-(4-methyl^^ 
5 ethyl ester was prepared using cyclohexyl-(4-methyl-cyclohexyl)-amine and ethyl-2-[5- 
amino-1,3,4-thiadiazol-2-yl-thio]acetate as described in general procedure (A) and (B). Hy- 
drolysis using general procedure (F) gave the title compound. 
HPLC-MS: mlz = 413.5 (M+1). 

10 Example 129 

3-[6-(3,3-Dicyclohexyl-ureido)-pyridin-3-yl]-acryljc acid ethyl ester 



Prepared as described in general procedure (A) using dicyclohexylamine and 3-<6- 
aminopyridin-3-yl)-acrylic acid ethyl ester 
1 5 HPLC-MS: mlz = 400.6 (M+1 ). 

Example 130 

{5-[3-(4-Methyl-cyclohexyl)-3-(tetrahydro-pyran-4-yl)-ureido]-t1,3,4]thiadiazol-2 
ylsutfanyl}-acetic acid 



{5-[3-(4-Methyl-cyclohexyl)-3-(tetrahydro-pyran-4-yl)-ureidoH1.3,4]thiadiazol^ 
acetic acid ethyl ester was prepared using (4-methyl-cyclohexyl)-(tetrahydro-pyran-4-yl)- 
amine and ethyl-2-[5-amino-1,3.4-thiadiazol-2-yl-thiolacetate as described in general proce- 
dure (A) and (B). Hydrolysis usirtg general procedure (F) gave the title compound. 



acid 
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HPLC-MS: m/z = 415.5 (M+1). 



Example 131 

1,1-Dicyclohexyl-3-{1H-imidazol-2-yl)-urea 



5 




Prepared as described in general procedure (A) using dicyclohexylamine and 2- 
aminoimidazole 



HPLC-MS: mlz = 292 (M+1 ). 
10 Example 132 

{2-[3-Cyclohexyl-3-(4-methyl-cyclohexyl)-ureido]-5-ethyl-thiazol-4-yl}-acetic acid 



{2-[3-Cyclohexyl-3-(4-methyl-cyclohexyl)-ureido]-5-ethyl-thiazol-4-ylVacetic acid ethyl ester 
was prepared from cyclohexyl-(4-methyl-cyclohexyl)-amine and (2-amino-5-ethyl-thiazol-4- 
1 5 yl)-acetic acid ethyl ester using general procedures (A) and (B). Hydrolysis using general 
procedure (F) gave the title compound. 
HPLC-MS: mlz= 408.6 (M+1). 

Example 133 

20 {5-[3-Cyclohexyl-3Ktetrahydro-pyran-4-yl)-ureldo]-[1,3,4]thladiazol-2-ylsulfanyl>-acetic 



{5-[3-Ctydohexyl-3-(tetrahydrchpyra^ acid 
ethyl ester was prepared using cyclohexyl-(tetrahydro-pyran-4-yl)-amine and ethyl-2-[5- 




acid 
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amino-1,3,4-thiadiazol-2-yl-thio]aoetate as described in general procedure (A) and (B). Hy- 
drolysis using general procedure (F) gave the title compound. 
HPLC-MS: mlz = 401 .4 (M+1 ). 

Example 134 

1,1-Dicyclohexyl-3-[5-(2-dimethy!amIno-ethylsulfanyl)-thia2ol-2-yl]-urea 



3-(5-Bromo-thiazol-2-yl)-1,1-dicyclohexyl-urea (1.25 g, 3.24 mmol) (prepared according to 
general procedure C) in DMF (12 mL) was added 2-dimethylamino-ethanethiole hydrochlo- 
ride (0.92 g, 6.47 mmol) and NaOH (0.97 mL, 9.7 mmol) and the reaction mixture was stirred 
for 1 h before the flask was transferred to a refrigerator and left for 2 days. The reaction mix- 
ture was purified on a preparative HPLC. The fractions were collected and the volatiles were 
removed in vacuo. The residue was dissolved in EtOAc, washed with sodium carbonate and 
dried (MgS0 4 ). Yield 152 mg (11%). 

'H NMR (CDCI3): £7.35 (s. 1H), 2.76 (t 2H), 2.41 (t, 2H), 2.12 (s, 6H), 2.0-1.0 (m, 22H) 
HPLC-MS: mlz = 412 (M+1). 

Example 135 

3-5-Chloro-thlazol-2-yl)-1 -cyclohexyl-1 -(1 ,1 -dioxo-tetrahydrothlophen-3-yl)-urea 



Prepared as described in general procedures (A) and (B) using cyclohexyl-(1,1-dioxo- 
tetrahydrothiophen-3-yl)-amine and 5-chloro-2-amino thiazole 
HPLC-MS: mlz = 379 (M+1 ). 
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Example 136 

2-[5-(3 > 3-Dicyclohexylureido)-[1,3,4]thladiazol-2-ylsulfanyl]-N-thiazol-2-ylacetamide 



Prepared as described in general procedure (A) using dicyclohexylamine and 5-amino-1,3,4- 

thiadiazol-2-ylsulfanyl-N-thiazol-2-ylacetamide 

HPLC-MS: m/z = 481 (M+1). 

Example 137 

1-(1-Butyryl-piperidln-4-yl)-3-(5-chloro-thlazol-2-yl)-1-cyclohexyl-urea 



Prepared as described in general procedure (G) using 4-cyclohexylamino-piperidine-1- 
carboxylic acid tert-butyl ester and 5-chloro-2-aminothiazole 
HPLC-MS: mlz = 41 3 (M+1 ). 

Example 138 

1 -(1 -Propionyl-piperidln-4-yl)-3-(5-Chloro-thiazol-2-yl)-1 -cyclohexyl-urea 



Prepared as described in general procedure (G) using 4-cyclohexylamino-piperidine-1- 
carboxylic acid tert-butyl ester and 5-chloro-2-aminothiazole 
HPLC-MS: mlz = 399 (M+1 ). 
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{2^3-Cyc!ohexyl-3-(4-oxo-cyd^ acld eth Y' es- 

ter 



5 Prepared as described in general procedures (A) and (B) using 4-(4-methyl- 
cyclohexylamino)-cyclohexanone and ethyl-2-[5-aminothiazol-2-yl-thio]acetate 
HPLC-MS:m/z = 440 (M+1). 

Example 140 

3-(5«Chloro-thiazol-2-yl)-1 -cydohexyl-1 -(1 -cyclopentanecarbonyI-piperidin-4-yl)-urea 



Prepared as described in general procedure (G) using 4-cyclohexylamino-piperidine-1- 
carboxylic acid tert-butyl ester and 5-chloro-2-aminothiazole 
HPLC-MS:m/z = 439(M+1). 

Example 141 

1 5 {2-[3-(1 -Acetyl-piperldin-4-yl)-3-cyclohexyl-ureldo]-thlazoI-5-ylsulfanyl^aceti^ acid 






o 

A 



OH 



Prepared from {2-[3-(1 -Acetyl-piperidin^-yl)-3-cyclohexyl-ureido]-thia2ol-5-ylsulfanyl}-acetic 
acid ethyl ester using general procedure (F). 
HPLC-MS:/n/z = 441 (M+1). 
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Example 142 

1-(1 -Acetyl-pIperidin-4-yl)-1 -cycloheptyl-3-thiazol-2-yl-urea 



•V? 




6 



Prepared as described in general procedure (G) using 4-cydoheptyiamino-piperidine-l- 
carboxylic acid tert-butyl ester and 2-aminothiazole 
HPLC-MS: mlz = 365 (M+1 ). 



Example 143 

1 ,1 -Dicyclohexyl-3-[5-(4-methyl-piperazin-1 -yl)-thiazol-2-yI]-urea 




10 Prepared as described in general procedures (A) using dicyclohexylamine and 2-amino-5-(4 
methylpiperazin-1-yl)-thiazole. 
HPLC-MS: mlz = 406 (M+1 ). 

Example 144 

{2-[3-Cyclohexyl-3-(4-oxo-cyclohexyl)-ureido]-thlazol-5-ylsulfanyl}-aceticacid 



15 




Prepared from {2-[3-Cydohexyl-3-(4-oxo-cyclote^ acid 
ethyl ester using general procedure (F). 
HPLC-MS: mlz = 412 (M+1). 

Example 145 

20 1 -(1 -Acetyl-piperidin-4-yl)-3-(5-chloro-thlazol-2-yl)-1 -cyclopentyl-urea 
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H 3 C N" 




a 



5 



10 



Prepared as described in general procedure (G) using 4-cyclopentylamino-piperidine-1- 
carboxylic acid tert-buty! ester and 5-chloro-2-aminothiazoie 
HPLC-MS: m/z= 371 (M+1). 

Example 146 

l-Cyclohexyt-IHI.I-dioxo-tetrahydrothiophen-S-yO-S-thiazol^-yl-urea 



Prepared as described in general procedures (A) and (B) using cyclohexyl-(1,1-dioxo- 
tetrahydrothiophen-3-yl)-amine and 2-aminothiazole 
HPLC-MS: m/z= 344 (M+1). 

Example 147 

{5-[3^yclohexyl-3-(4-oxo-cyclohexyl)-ureido]-[1,3,4lthiadiazol-2-ylsulfanyl}-aceticacid 
ethyl ester 





15 



Prepared as described in general procedures (A) and (B) using 4-cyclohexylamino- 
cyclohexanone and ethyl-2K5-amino-1,3,4-thiadiazol-2-yl-thio]acetate 
HPLC-MS: mlz = 441 (M+1 ). 
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Example 148 



342-(3,3-Dicyclohexyl-ureido)-4-methyl-thlazol-5-ylsulfanyI]-propionic acid 




OH 



Prepared as described in general procedures (A) and (B) using 3-[2-(3,3-dicyclohexyl- 
5 ureido)-4-methyl-thiazol-5-yisu!fanyG-propionic add ethyl ester and 3-(2-amino-4-methyl- 
thiazol-5-ylsulfanyI)-propionic acid ethyl ester 
HPLC-MS: /n/z= 426 (M+1). 

Example 149 

{S-IS.S-Bis^-methyl-cyclohexyO-ureldol-ll^^lthladlazol^-ylsuIfany^-acetic acid 



{5-t3,3-Bis-(4-methyl-cyc!ohexyl)-ureidoH1,3 ( 4]thiadiazol-2-ylsulfanyl}-acetic acid ethyl ester 
prepared from bis-(4-methyl-cydohexyl)-amine and ethyl-2-[5-amino-1 ,3,4-thiadiazol-2-yl- 
thio]acetate as described in general procedures (A) and (B). Hydrolysis using general proce- 
dure (F) gave the title compound. 
15 HPLC-MS: m/z = 427 (M+1). 

Example 150 

4-[3-(5-Chloro-thiazol-2-yl)-1*cyclohexyl-ureido]-N-feit-butoxycarbonyl-piperidine 



10 
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Prepared as described in general procedure (G) using 4-cycIopentylamino-piperidine-1- 
carboxylic acid tert-butyl ester and 5-chloro-2-aminothiazo!e 
HPLC-MS: m/z = 443 (M+1). 

Example 151 

1 -(4-Amino-cyclohexyl)-3-(5-chIoro-thiazol-2-yl)-1 -cyclohexyl-urea 



Prepared as described in general procedures (A), (B) using (4-cyclohexylamino-cyciohexyl)- 
carbamic acid tert-butyl ester and 5-chloro-2-aminothiazole 
HPLC-MS: /n/z= 357 (M+1). 

Example 152 

4-(1-Cyclohexyl-3-thiazol-2-yl-ureldo)-N-ferf-butoxycarbonyl-plperidine 



Prepared as described in general procedure (G) using 4-cyclopentylamino-piperidine-1- 
carboxylic acid tert-butyl ester and 2-aminothiazole 
HPLC-MS:m/z = 409 (M+1). 

Example 153 

1 -(1 -Benzoyl-piperidin-4-yl)-3-(5-chloro-thiazol-2-yl)-1 -cyclohexyl-u rea 





9 H 3 9 
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CI 



6' 



Prepared as described in general procedure (G) using 4-cyclopentylamino-piperidine-1- 
carboxylic acid tert-butyl ester and 5-chloro-2-aminothiazole 
HPLC-MS: mlz= 447 (M+1). 

Example 154 

[2-(3,3-DIcyclohexyl-ureido)-4-methyl-thiazol-5-ylsulfanyl]-acetic acid 



[2-{3,3-Dicyclohexyl-ureido)-4-methyl-thiazol-5-ylsulfanyl]-acetic acid ethyl ester prepared as 
described in general procedure (A) using dicyclohexylamine and 3-methyl-5-aminothiazole-2- 
mercaptoacetic acid ethyl ester. Hydrolysis using general procedure (F) gave the title com- 
pound. 

HPLC-MS: mlz= 412 (M+1). 
Example 155 

4-(3,3-Dicyclohexylureldo)furazan-3-carboxylicacid 



Prepared as described in general procedure (A) using dicyclohexylamine and 4-amino-3- 
furazanecarboxylic acid. 
HPLC-MS: mfz= 337 (M+1). 
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Example 156 

[5K3-Cyclohexyl-3-cyclopen^ acid 



[5-(3~Cyclohexyl-3-cy^ acid ethyl ester 

prepared as described in general procedures (A) and (B) using cyclohexyl-cyclopentyl-amine 
and ethyl-2-[5-amino-1,3 I 4-thiadiazol-2-yl-thio]acetate. Hydrolysis using general procedure 
(F) gave the title compound. 
HPLC-MS: m/z= 385 (M+1). 

Example 157 

3-(5-Chloro-thiazol-2-yl)-1 -cycIohexyI-1 -[1 -(pyridine«4-carbonyl)-plperidin-4-yl]-urea 



Prepared as described in general procedure (G) using 4-cyclohexylamino-piperidine-1- 
carboxylic acid tert-butyl ester and 5-chloro-2-aminothiazole 
HPLC-MS: /n/z = 448 (M+1). 

Example 158 

1 -Cyclohexyl-3-(5-cycIopropyl-[1 ,3,4]thiadiazol-2-yI)-1 -(4-oxo-cyclohexyl)-urea 






Prepared as described in general procedures (A) and (B) using 4-cyclohexylamino- 
cyclohexanone and 2-amino-5-cydopropyl-1 J 3,4-thiadiazole 
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HPLC-MS: mlz = 363 (M+1). 
Example 159 

4-[5-{3 > 3-Dicyclohexyl-urejdo)-[1,3,4]thiadiazol-2-ylsulfanyl]-butyricacicl 




5 4-[5-(3,3-Dicyclohexyl-ureido)-[1 ,3,4]thiadiazol-2-ylsulfanyl3-butyric acid ethyl ester was pre- 
pared as described in general procedure (A) using dicyclohexylamine and 4-(5-amino- 
[1,3,4]thiadiazol-2-ylsulfanyl)-butyric acid ethyl ester. Hydrolysis using general procedure (F) 
gave the title compound. 
HPLC-MS: m/z= 427 (M+1). 

10 Example 160 

{5-[3-Cyclohexyl-3-(4-oxo-cyclohexyl)-ureido]-[1,3,4]thiadiazol-2-ylsulfanyl}-acetlc acid 

6 

Hydrolysis of {5-t3-Cyclohexyl-3-(4-oxo-cyclohexyl)-ureido]-[1 ,3,4]thiadiazol-2-ylsulfanyl}- 
acetic acid ethyl ester using general procedure (F) gave the title compound. 

15 HPLC-MS: mfz = 413 (M+1). 



Example 161 

3-(5-Chloro-thiazol-2-yl)-1 -cyclohexyl-1 -(1 ,1 -dioxo-tetrahydro-1 4hiopyran-4-yl)-urea 
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Prepared as described in general procedures (A) and (B) using cyclohexyl-(1,1-dioxo- 
thiomorpholine-4-yl)-amine and 5-chIoro-2-aminothiazole. 
HPLC-MS: 392 (M+1). 

Example 162 

1 -Cyclohexyl-1 -(4,4-dimethy!-cyclohexyl)-3-thiazol-2-yI-urea 



Prepared as described in general procedures (A) and (B) using cyclohexyK4,4-dimethyl- 
cyclohexyl)-amine and 2-amino thiazole 
HPLC-MS: m/z= 336 (M+1). 

Example 163 

[2-(3,3-Dicyclohexylureido)benzothiazoI-6-yl]acetic acid 



Prepared as described in general procedure (A) using dicyclohexylamine and 2-amino- 
benzthiazole-6-acetic acid. 
HPLC-MS: mlz =416 (M+1 ). 

Example 164 

{2-[3-Cyclohexyl-3-(tetrahydro-furan-(3R)-yl)-ureido]-thiazol-5-ylsuIfanyl}-acetic acid 
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Hydrolysis of {2-[3-Cyclohexyl-3^ 

add ethyl ester using general procedure (F) gave the title compound. 
HPLC-MS: m/z= 386 (M+1). 

Example 165 

3-(5-MethyI-thiazoI-2-yl)-1 -(4-oxo-cyclohexyl)-1 -(tetrahydro-pyran-4-yl)-urea 



Prepared as described in general procedure (A) using 4-(tetrahydro-pyrarv4-ylamino)- 
cyclohexanone and 2-amino-5-methytthiazole. 
HPLC-MS: m/z= 339 (M+1). 

Example 166 

[2-(3,3-Dicyclohexyl-ureido)-thiazol-4-ylmethylsulfanyl]-acetic acid 



[2-(33-Dic^clohexyl-ureidoHhiazoW-ylmethylsulfanyl]-acetic acid ethyl ester prepared as 
described in general procedure (A) using dicyclohexylamine and (2-amino-thiazol-4- 
ylmethylsulfanyl)-acetic acid ethyl ester (prepared by reaction of 4-chIoromethyl-thiazol-2- 
ylamine, ethyl-2-mercaptoacetate and potassium carbonate in DMF for 1h at room tempaera- 
ture). Hydrolysis using general procedure (F) gave the title compound. 
HPLC-MS: m/z = 412 (M+1). 

Example 167 

H44ert-butoxycarbonylamino-cyclohe^^ 
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Prepared as described in general procedures (A) and (B) using (4-cyclohexylamino- 
cyclohexyl)-carbamic acid tert-butyl ester and 2-amino-5-chlorothiazole 
HPLC-MS: mlz = 457 (M+1). 

Example 168 

1-(4-tert-butoxycarbonylamino-cyclohexyl)-3-(thiazol-2-yI)-1-cyclohexyl-urea 



Prepared as described in general procedures (A) and (B) using (4-cyclohexylamino- 
cyclohexyl)-carbamic acid tert-butyl ester and 2-aminothiazole 
HPLC-MS: mlz = 423 (M+1 ). 

Example 169 

3-{5-Chloro-thiazol-2-yl)-1 -cyclohexyl-1 -[1 -(4-fluoro-benzoyl)-piperidin-4-yl]-urea 





15 



Prepared as described in general procedure (G) using 4-cyclohexylamino-piperidine-1- 
carboxylic acid tert-butyl ester and 5-chloro-2-aminothiazole 
HPLC-MS: mlz - 465 (M+1 ). 
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Example 170 

3-(5-Chloro-thiazol-2-yl)-1-cyclohexyl-1-[1-(4-methoxy-benzoyl)-piperidin-4-yl]-urea 



Prepared as described in general procedure (G) using 4-cyclohexylamino-piperidine-1- 
5 carboxylic acid tert-butyl ester and 5-chloro-2-aminothiazole 
HPLC-MS: m/z = 477 (M+1). 

Example 171 

[5-{3,3-Dlcyclopentyl-ureldo)-[1,3,4]thladlazol-2.ylsulfanyl]-acetic acid 



1 0 [5-(3,3-Dicyclopentyl-ureidoH1 ,3,4]thiadiazol-2-ylsulfanyl]-acetic acid ethyl ester prepared as 
described in general procedures (A) and (B) using dicyclopentylamine and ethyl-2-[5-amino- 
1,3,4-thiadiazol-2-yl-thio]acetate. Hydrolysis using general procedure (F) gave the title com- 
pound. 

HPLC-MS: m/z = 371 (M+1). 
15 Example 172 

3-(5^hloro-thiazol-2-yl)-1^yclohexyl-1-IH2Hnethoxy-benzoyl)-piperidln-4-yl]-urea 



o 
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Prepared as described in general procedure (G) using 4-cydohexylamino-piperidine-1- 
carboxylic acid tert-butyi ester and 5-chloro-2-aminothiazole 
HPLC-MS:m/z = 477(M+1). 

Example 173 

5 1,1 -Dicyclohexyl-3-[4-methyI-5-{4-methyI-piperazIne-1 -sulf onyI)-thiazol-2-yl]-u rea 




Step 1: Synthesis of 4-Methyl-5-(4-methyl-piperazine-1-sulfonylHhiazol-2-ylamine: 
N-acetamino-5-thiazolesuIfonyl chloride (0.9g; 042mmol) was dissolved in DCM (15ml) TEA 
(0.71g; 7.07mmol) and 1-methyl piperazine (0.42g; 4.24mmol) were added (Exothermic!) un- 
10 der stirring. The reaction mixture was stirred for 30 min. Water (15ml) was added and ex- 
tracted with DCM (3x25ml). The organic phase was dried, filtered and evaporation in vacuo 
gave 1.1g white crystals of N-[5-(4-Methyl-piperazine-1-sulfonyl)-thiazol-2-yi]-acetamide. 1 H 
NMR (MeOD): 5 9.5(br s; 1 H); 3.2(br t; 4H); 2.55(br t; 4H); 2.50(s; 3H); 2.32(s; 3H); 2.29(s; 
3H). 

15 Step 2: The above compound was hydrolysed in 6 N HCI/MeOH (1:1) in a microwave vessel 
(20ml). The reaction was heated 3000@80°C; x4 before complete conversion. To the reac- 
tion mixture was added DCM (10 ml) and stirred for 5 min. The DCM phase was removed; 
TLC showed no compound in the organic phase to remove neutral starting material from the 
first step! Then the mixture was added base until basic pH. Extraction (3x25 ml) DCM, drying 

20 with MgS04 and evaporation gave 532 mg white crystals of 4-Methyl-5-(4-methyl-piperazine- 
1 -suIfonyl)-thiazol-2-ylamine. 
HPLC-MS:m/z=277 (M+1). 



Prepared in the microwave oven (EmrysOptimizer®). 4-Me%l-5-(4-methyl-piperazine-1- 
25 su!fonyI)-thiazol-2-ylamine (0.04g; 0.141mmol), CDI (0.023g; 0.141mmol) and DMAP were 
mixed dichloroethane (1.5ml) in a microwave vessel (2.5ml). The reaction mixture was 
heated 600sec at 120°C, dicyclohexylamine (0.025g; 0.141 mmol) dissolved in dichloro- 
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ethane (0.2ml) was added through the septum and the reaction mixture was heated for addi- 
tional 600sec. at 120°C. To the reaction mixture was added water and DCM (25ml). The wa- 
ter phase was extracted with DCM (3x25 ml), dried with MgS04 filtered and evaporated in 
vacuo to afford the title compound, (84mg) as a yellow oil. Purification by prep. HPLC gave 
5 3mg(Yield:4%) 

HPLC-MS: m/z = 484 (M+1). 

Example 174 

3-[2-(3,3-Dicyclohexyl-ureido)-thiazol-5-ylsulfanyl]-propionic acid methyl ester 

10 



Prepared as described in general procedure (D) using 3-(5-bromo-thiazol-2-yl)-1,1- 
dicyclohexyl-urea and 3-mercaptopropionic acid methyl ester. 

1 H NMR (CDCI 3 ): 5 7.52 (br, 1H) f 7.34 (s, 1H) f 3.67 (s, 3H), 3.41 (m, 2H), 2.91 (t f 2H), 2.61 (t, 
15 3H), 1.05-1.84 (m, 20H) ppm; HPLC-MS: m/z426 (M+1). 

Example 175 

3-[2-(3,3-Dlcyclohexyl-ureido)-thiazol-5-ylsulfanyI]-propionic acid 



Prepared as described in the general procedure (F) from 3-[2-(3,3rdicyclohexyl-ureido)- 
20 thiazol-5-ylsulfany!]-propionic acid methyl ester. 

1 H NMR (DMSO-d 6 ): 8 12.62 (br, 1H), 9.86 (br, 1H), 7.94 (s, 1H), 3.51 (t, 2H), 3.30 (m, 2H), 
2.58 (t, 2H), 1.10-1.88 (m, 20H) ppm; HPLC-MS: mlzAM (M+1). 

Example 176 
25 2-[2K3,3-Dlcyclohexyl<ireido)4hiazol-5-^ 
acid ethyl ester. 
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Prepared from 2-[2-(3,3-di(yclohexyl-ureido)-th^ 

carboxylic acid ethyl ester (Example 59) as described in general procedure (J). 

1 H NMR (CDCI3): 8 9.23 (br, 1H). 8.15 (br, 1H), 7.69 (S, 1H), 4.35 (q, 2H), 4.27 (s, 3H), 3.42 
(m, 2H), 1 .70-1 .86 (m, 16 H), 1 .36 (t, 3H), 1 .10-1 .48 (m, 4H) ppm; HPLC-MS: m/z 524 
5 (M+1). 

Example 177 

2-[2K3,3-Dlcyclohexyl-ureido)-thlazol-5-ylsulfonyl]-3-methyl-3H-lmldazole-4-carboxy1ic 
acid 

1 0 Prepared as described in general procedure (F) from 2-[2-(3,3-dicyclohexyl-ureido)-thiazol-5- 
ylsulfonyl]-3-methyl-3H-imidazole-4-carboxylicacid ethyl ester (Example 176). 
1 H NMR (DMSO-de): 5 12.82 (br, 1H), 9.42 (br, 1H), 8.22 (s, 1H), 7.68 (s, 1H), 4.19 (s, 3H), 
3.42 (m, 2H), 1.02-1.96 (m, 20H) ppm; HPLC-MS: mfz 496 (M+1). 

Example 178 

1 5 2-[2-(3 > 3-Dicyclohexyl-ureido)-thiazole-5-sulfonyl]-1 H-imidazole-4-carboxylic acid ethyl 
ester 




Prepared from 2-[2-(3.3-dicyclohexyl-ureido)-thiazole-5-sulfanyl]-1 H-imidazole-4-carboxylic 
acid ethyl ester (Example 57) as described in general procedure (J). 
20 1 H NMR (CDCI3): 8 9.34 (br, 1H), 8.10 (br, 1H), 7.79 (s, 1H), 4.36 (q, 2H), 3.43 (m, 2H). 1.15- 
1.86 (m, 23H) ppm; HPLC-MS: m/z 510 (M+1). 
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Example 179 

242^3,3-DicyclohexylHireido)^ acid 




Prepared as described in general procedure (F) from 2-[2-(3>dicydohexyI-ureido)-thiazole- 
5 5-sulfonyf]-1 H-imidazole-4-carboxylic acid ethyl ester (Example 1 78). 

1 H NMR (DMSO-d 6 ): 8 12.34 (br, 1H), 9.28 (br, 1H), 8.09 (s, 1H), 7.94 (s, 1H), 3.33 (m f 2H), 
1.10-1.90 (m, 20H) ppm; HPLC-MS: m/z482 (M+1). 

Example 180 

1 ,1 -Dicyclohexyl-3-[5-{pyrimidine-2-sulfonyI)-thiazol-2-yl]-urea 




10 ^ 

Prepared from 1,1-dicyclohexyl-3-[5-(pyrimidine-2-sulfanylHhiazol-2-yI]-urea as described in 
general procedure (J). 

1 H NMR (CDCI 3 ): 5 9.18 (br, 1H), 8.92 (d, 2H), 8.10 (s, 1H), 7.51 (t, 1H), 3.45 (m, 2H), 1.15- 
1.85 (m, 20H) ppm; HPLC-MS: m/z450 (M+1). 

15 

Example 181 

P^S.S-Dlcyclohexyl-ureidoJ-thiazole-S-sulfonyll-acetic acid methyl ester 




Prepared from ^-(S^-dicycIohexyl-ureidoi-thiazole-S-sulfanyll-acetic acid methyl ester (Ex- 
20 ample 54) as described in general procedure (J) 

1 H NMR (CDCI3): 5 7.96 (br, 1H), 7.26 (s, 1H), 4.18 (s, 2H), 3.77 (s, 1H), 3.42 (m, 2H), 1.19- 
1.86 (m, 20H) ppm; HPLC-MS: m/z 444 (M+1). 

Example 182 

[2-(3,3-Dicyclohexyl-ureido)-thiazole-5-sulfonyl]-acetic acid 
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Prepared as described in the general procedure (F) from [2-(3,3-dicyclohexyl-ureido)- 
thiazo!e-5-sulfonyl]-acetic acid methyl ester (Example 181). 

1 H NMR (DMSO-de): 8 12.12 (br, 1H), 8.22 (br, 1H) t 7.95 (s, 1H), 4.46 (s, 2H), 3.42 (m f 2H), 
5 1 .08-1 .90 (m, 20 H) ppm; HPLC-MS: mlz 430 (M+1 ). 

Example 183 

1 ,1 -Dicyclohexyl-3-[5-(4-methyI-4H-[1 ,2,4]triazole-3-sulfonyl)-thiazol-2-yl]-urea 



Prepared from 1 ,1-dicycIohexyl-3-[5-(4-methyl-4H-[1 ,2,4]triazole-3-sulfanyl)-thiazol-2-yl]-urea 
10 as described in general procedure (J). 

1 H NMR (CDCI 3 ): 8 8.88 (br, 1H), 8.17 (s, 1H), 8.11 (br, 1H), 4.01 (s, 3H), 3.42 (m f 2H), 1.11- 
1.85 (m, 20H) ppm; HPLC-MS: m/z453 (M+1). 

Example 184 

1 ,1 -Dicyclohexyl-3-[5-(pyridine-2-sulf onyl)-thiazo1-2-yl]-urea 



Prepared from 1,1-dicyclohexyl-3-[5-(pyridine-2-sulfanyl)-thiazol-2-yl]-urea (Example 56) as 
described in general procedure (J). 

1 H NMR (CDCI3): 8 8.86 (br, 1H), 8.69 (d, 1H), .8.14 (d, 1H), 8.07 (s, 1H), 7.91 (m, 1H), 7.46 
(m, 1 H) 3.39 (m, 2H), 1 .16-1 .84 (m f 20H) ppm; HPLC-MS: mlz 449 (M+1). 

20 Example 185 

2-[2-(3,3-Dicyclohexyl-ureido)-thiazol-5-ylsulfanyl]-nicotinic acid methyl ester 






a. 
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Prepared as described in general procedure (E) using 3-(5-bromo-thiazol-2-yl)-1. 
dicyclohexyl-urea and 2-mercaptonicotinic acid methylester. 
HPLC-MS: m/z 475 (M+1). 

Example 186 

5 2-[2-(3,3-Dicyclohexyl-ureido)4hiazol-5-ylsulfanyll-nicotinicacid 




Prepared as described in the general procedure (F) from 2-[2-(3,3-dicyclohexyl-ureido)- 
thiazol-5-ylsulfanyi]-nicotinic acid methyl ester(Example 185). 

1 H NMR (DMSO-d 6 ): 8 12.33 (br, 1H), 9.24 (br, 1H), 8.51 (m, 1H), 8.22 (m, 1H), 7.44 (s, 1H), 
10 7.27 (m, 1H), 3.48 (m. 2H). 1.05-1.97 (m, 20H) ppm; HPLC-MS: m/z 461 (M+1). 



Example 187 

3-[2-(3,3-Dicyclohexyl-ureldo)-thiazol-5-ylsulfonyil-propionic acid methyl ester 

Prepared from 3-[2-(3,3-dicyclohexyl-ureido)-thiazol-5-ylsulfanyl]-propionic acid methyl ester 
15 as described in general procedure (J). 
HPLC-MS: m/z 458 (M+1). 

Example 188 

3-I2-(3,3-Dlcyclohexyl-ureido)-tliiazol-5-ylsulfonyl]-propionic acid 




20 Prepared as described in the general procedure (F) from 3-[2-(3,3-dicyclohexyl-ureido)- 
thiazol-5-ylsulfonyQ-propionic acid methyl ester (Example 187). 
HPLC-MS: m/z 444 (M+1). 
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Example 189 

3K5-Bromo4hiazol-2-yl)-1^yclohexyl-1-(tetrahydro-pyran^-yl)-urea 



Prepared as described in general procedure (C) using cyclohexyKtetrahydro-pyran-4-yl)- 
5 amine and 5-bromo-2-thiazolyl amine. 

1 H NMR (CDCI 3 ): 8 9.22 (s, 1H), 7.02 (s, 1H). 4.05 (dd, 2H). 3.87 (br. 1H), 3.48 (t, 2H), 3.40 
(br, 1H), 1.26-2.28 (m, 14H) ppm; HPLC-MS: m/z 389 (M+1). 

Example 190 

3-(5-Bromo-thiazol-2-yl)-1-cyclohexyl-1-(tetrahydro-thiopyran-4-yl)-urea 



Prepared as described in general procedure (C) using cyclohexyl-(tetrahydro-thiopyran-4-yl)- 
amine and 5-bromo-2-thiazolyl amine. 

1 H NMR (CDCI 3 ): 8 8.11 (s, 1H), 7.24 (s, 1H), 3.57 (m, 1H), 3.38 (m, 1H), 2.75 (m. 4H), 1.14- 
2.17 (m, 14H) ppm; HPLC-MS: m/z 405 (M+1). 

Example 191 

3-(5-Bromo-thiazol-2-yl)-1 -cyclohexyl-1 -(1 ,1 -dioxo-tetrahydrothiopyran-4-yl)-urea 



Prepared from 3-(5-bromo-thiazol-2-yl)-1 -cyclohexyl-1 -(tetrahydro-thiopyran-4-yl)-urea (Ex- 
20 ample 190) as described in the general procedure (J). 
HPLC-MS: m/z 437 (M+1). 





Example 192 

{2-I3-Cyclohexyl-3-(tetrahydro-pyran-4-yl)-ureldol-thiazol-5-ylsulfanyl}-acetic acid 
methyl ester 
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Prepared as described in general procedure (D) using 3-(5-bromo-thiazol-2-yl)-1-cycIohexyl- 
1-(tetrahydro-pyran-4~yl)-urea and methyl thioglycolate 

1 H NMR (CDCI3): 8 8.26 (br, 1H), 7.41 (s f 1H), 4.05 (dd f 2H), 3.89 (br, 1H), 3.72 (s, 3H), 3.44 
5 (m 2H) f 3.41 (s, 2H), 3.35 (m, 1H), 1.15-2.19 (m, 14H) ppm; HPLC-MS: m/z414 (M+1). 

Example 193 

{2-[3^yclohexyl-3-(tetrahydro-pyran^ acid 



10 Prepared as described in general procedure (F) from {2-[3-cydohexyl-3-(tetrahydro-pyran-4- 
yl)-ureido]-thiazol-5-ylsulfanyI}-acetic acid methyl ester (Example 192). 
1 H NMR (DMSO-d 6 ): 6 12.44 (br, 1H), 8.5 (br, 1H), 7.38 (s, 1H), 3.83 (m, 2H) f 3.67 (m, 1H), 
3.45 (s, 2H), 3.32-3.38 (m, 3H), 1.09-2.20 (m, 14H) ppm; HPLC-MS: n?/z 400 (M+1). 

Example 194 

1 5 {2-[3^yclohexyW-(tetrahydro4hiop^ acid 
methyl ester 



Prepared as described in general procedure (D) using 3-(5-bromo-thiazol-2-yl)-1-cyclohexyl- 
1-(tetrahydro-thiopyran-4-yl)-urea (Example 190) and methyl thioglycolate. 
20 HPLC-MS: mlz 430 (M+1 ). 

Example 195 

{2-[3^yclohexyW-(tetrahydro-thiopyran acid 
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Prepared as described in general procedure (F) from {2-t3-cyclohexyl-3-(tetrahydro- 
thiopyran-4-yl)-ureido]-thiazoI-5-y!sulfanyI}-acetic acid methyl ester. 
1 H NMR (DMSO-d 6 ): 8 12.34 (br, 1H), 11.2 (br, 1H) f 7.37 (s, 1H), 3.45 (s, 2H). 3.31 (m, 2H), 
5 2.73 (m f 2H), 2.55 (m f 2H), 1.15-2.12 (m, 14H) ppm; HPLC-MS: m/z 416 (M+1). 

Example 196 

2-{2-[3-CyclohexyI-3-(tetrahydro-pyran^ 
4-carboxylic acid ethyl ester 



10 Prepared as described in general procedure (E) using 3-(5-bromo-thiazol-2-yl>-1-cyclohexyl- 
1-(tetrahydro-pyran-4-yl)-urea (Example 189) and ethyl-2-mercapto-1H-imidazole-4- 
carboxylate. 

HPLC-MS: m/z 480 (M+1). 

Example 197 
15 2-{2-[3-Cyclohexyf-3Ktetrahydro-p^ 
4-carboxylic acid 



Prepared as described in general procedure (F) from 2-{2-[3-cyclohexyl-3-(tetrahydro-pyran- 
4-yl)-ureido]-thiazol-5-ylsulfanyl}-1H-imidazole-4-carboxylic acid ethyl ester. 
20 1 H NMR (DMSO-d 6 ): 8 1 3.02 (br, 1 H), 1 1 .23 (br, 1 H), 7.86 (s, 1 H), 7.59 (s, 1 H), 3.84 (m, 2H), 
3.37 (m, 4H), 1.21-2.40 (m, 14H) ppm; HPLC-MS: mlz 452 (M+1). 

Example 198 

3-{2-[3-Cyclohexyl-3-(tetrahydro-thiopyran-4-yl)-ureido]-thlazol-5-yls 
acid methyl ester 
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Prepared as described in general procedure (D) using 3-(5-bromo-thiazol-2-yl)-1-cyclohexyl- 
1-(tetrahydro-thiopyran-4-yl)-urea (Example 190) and 3-mercaptopropionic acid methyl ester. 
1 H NMR (CDCI 3 ): 5 9.40 (br, 1H), 7.35 (s, 1H), 3.69 (s. 3H), 3.61 (br, 1H), 3.41 (br, 1H). 2.94 
5 (t, 2H), 2.80 (t, 2H), 2.69 (dd, 2H), 2.61 (t, 2H), 1 .18-2.20 (m, 14H) ppm; HPLC-MS: mlz AAA 
(M+1). 

Example 199 

3^2-[3-Cyclohexyl-3-(tetrahydro-thiopyran-4-yl)-ureido]-thiazol-5-ylsuIfanyl}-propionic 
acid 




Prepared as described in the general procedure (F) from 3-{2-[3-cyclohexyl-3-(tetrahydro- 
thiopyran-4-yl)-ureido]-thiazol-5-ylsulfanyl}-propionic acid methyl ester (Example 198). 
1 H NMR (DMSO-d 6 ): 8 12.40 (br, 1H), 8.42 (br, 1H), 7.35 (s, 1H), 3.82 (m. 2H), 2.82 (t, 2H), 
2.76 (dd, 2H), 2.57 (dd, 2H), 2.49 (t, 2H), 1.20-2.23 (m, 14H) ppm; HPLC-MS: m/z430 
15 (M+1). 

Example 200 

2-{2-[3-Cyclohexyl-3-(tetrahydro-thiopyran-4-yl)-ureido]-thiazol-5-ylsulfanyl}-3-methyl 
3H-imidazole-4-carboxylic acid ethyl ester 




20 Prepared as described in general procedure (E) using 3-(5-bromo-thiazol-2-yl)-1-cyclohexyl- 
1-(tetrahydro-thiopyran-4-yl)-urea (Example 190) and 2-mercapto-3-methyl-3H-imidazole-4- 
carboxylic acid ethyl ester. 

*H NMR (CDCI3): 5 8.20 (br, 1H), 7.73 (s, 1H), 7.66 (s, 1H), 7.53 (s, 1H), 4.29 (q. 2H), 3.96 
(s, 3H), 3.58 (br, 1H), 3.39 (br, 1H), 2.65-2.78 (m, 4H). 1.18-2.24 (m, 17H) ppm; HPLC-MS: 
25 mlz 510 (M+1). 
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Example 201 

2-{2-[3^yclohexyl-3^tetra^ 
3H-imidazole-4-carboxyIic acid 



5 Prepared as described in general procedure (F) from 2-{2-[3-cydohexyl-3-(tetrahyd^ 

thiopyran-4-yl)-ureido]-thiazol-5^ acid ethyl es- 

ter (Example 200). 

1 H NMR (DMSO-d 6 ): 5 12.24 (br, 1H), 7.61 (br, 1H), 7.57 (s, 1H), 7.53 (s, 1H) ( 3.87 (s, 3H), 
3.36 (m, 2H), 2.72 (t, 2H), 2.55 (d, 2H), 1.04-1.89 (m, 14H) ppm; HPLC-MS: m/z482 (M+1). 

10 Example 202 

3-(5-Bromo-thiazol-2-yl)-1 -cyclopentyM -(4-methy!-cyclohexyl)-urea 



Prepared as described in general procedure (C) using cyclopentyl-(4-methyl-cyclohexyI)- 
amine and 5-bromo-2-thiazoIyl amine. 
15 1 H NMR (CDCI 3 ): 5 8.50 (br, 1H) f 7.26 (1H, s), 3.83 (m, 1H), 3.48 (m, 1H), 1.07-1.90 (m, 17H, 
m), 0.82-1.05 (dd, 3H) ppm; HPLC-MS: mfz 387 (M+1). 

Example 203 

3-(5-Bromo-thiazol-2-yl)-1 -(4-methyl-cyclohexyl)-1 -(tetrahydro-pyran-4-yl)-urea 



20 Prepared as described in general procedure (C) using (4-methyl-cyclohexyl)-(tetrahydro- 
pyran-4-yl)-amine and 5-bromo-2-thiazolyl amine. 

1 H NMR (CDCI3): 8 8.44 (br, 1H), 7.27 (1H, s), 4.02 (d, 2H), 3.82 (m, 2H), 3.41 (t, 2H), 3.32 
(m, 1H), 1.05-2.09 (m, 13H), 0.89-1.03 (dd, 3H) ppm; HPLC-MS: m/z 403 (M+1). 






WO 2005/066145 



PCT7DK2005/000002 



Example 204 

3-(5-Bromo-thiazol-2-yl)-1 -cyclohexyl-1 -(4-trlfIuoromethyl-cyclohexyl)-urea 




Prepared as described in general procedure (C) using cyclohexyK4-trifluoromethyl-cyclo 



5 hexyl)-amine and 5-bromo-2-thiazolyi amine. 

1 H NMR (CDCI 3 ): 8 8.15 (br, 1H), 7.26 (1H, s), 3.70 (m, 1H), 3.32(m, 1H), 1.15-2.07 (m, 19H). 
0.89-1.03 (dd, 3H) ppm; HPLC-MS: mlz 455 (M+1). 

Example 205 

{2-[3^yclopentyl-3K4-methyteycIohexyl)-ureido]^^^ acid 
10 methyl ester 



Prepared as described in general procedure (D) using 3-(5-bromo-thiazol-2-yl)-1-cyclopentyl- 
1-(4-methyI-cyclohexyl)-urea (Example 202) and methyl thioglycolate. 

1 H NMR (CDCI3): 6 8.44 (br, 1H), 7.39 (s, 1H), 3.83 (m, 1H), 3J0 (s, 3H), 3.49 (m, 1H), 3.41 
15 (s, 2H), 1.12-1.87 (m, 17H), 0.87-1.01 (dd, 3H) ppm; HPLC-MS: mlz 412 (M+1). 

Example 206 

{2^3^yclopentyl-3-(4-methyl^yclohexyl)-ureido]4hiazol-5-yIsulfanyl}-aceti acid 



Prepared as described in general procedure (F) from {2-[3-cyclopentyl-3-(4-methyl- 
20 cyclohexyl)-ureido]-thiazol-5-ylsulfanyl}-acetic acid methyl ester (Example 205). 

1 H NMR (DMSO-d 6 ): 8 11.94 (br, 1H), 8.42 (br 1H), 7.37 (s, 1H), 3.82 (m, 1H), 3.56 (m, 1H), 
3.45 (s, 2H), 1.14-1.98 (m, 17H), 0.83-0.97 (dd, 3H) ppm; HPLC-MS: mlz 398 (M+1). 




a. 
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Example 207 

3-{2-[3^yclopentyl-3-(4-me^ acid 
methyl ester 



Prepared as described in general procedure (D) using 3-(5-bromo-thiazol-2-yl)-1-cyclopentyl- 
1-(4-methyl-cyclohexyl)-urea (Example 202) and 3-mercaptopropionic acid methyl ester. 
HPLC-MS:m/z426 (M+1). 

Example 208 
10 3K2-[3-CyclopentyW-(4-metW 



Prepared as described in the general procedure (F) from 3-{2-t3-cyclopentyl-3-(4-methyl- 
cyclohexyl)-ureido]-thiazol-5-y!sulfanyl}-propionic acid methyl ester (Example 207). 
15 1 H NMR (DMSO-d 6 ): 5 11.44 (br, 1H), 8.54 (br 1H), 7.34 (s, 1H), 3.82 (m, 1H), 3.56 (m, 1H), 
3.33(s, 1H) f 2.08 (t, 2H), 2.43 (t, 2H), 1.06-1.98 (m, 17 H), 0.83-0.97 (dd, 3H) ppm; HPLC- 
MS:m/z412(M+1). 

Example 209 

2^2-[3^clopentyW-(4-methyl^ydohexyl)-ure^ 
20 4-carboxylic acid ethyl ester 



Prepared as described in general procedure (E) using 3-(5-bromo-thiazol-2-yl)-1-cyclopentyl- 
1-(4-methyl-cyclohexyl)-urea (Example 202) and ethyl-2-rnercapto-1 H-imidazole-4- 
25 carboxylate. 




5 





WO 2005/066145 



PCT/DK2005/000002 



171 

1 H NMR (CDCI3): 8 9.22 (br, 1H) ( 7.66 (s, 1H), 7.54 (s f 1H), 4.30 (q, 2H), 3.82(m, 1H), 
3.44(m, 1H), 1.34-1.82 (m, 20H), 0.78-0.98 (dd, 3H) ppm; HPLC-MS: m/z478 (M+1). 

Example 210 

2^-[3-Cyclppentyl-3-(4-methyl-cyclohexyl)-ureido]-thiazoI-5-yls 
5 4-carboxylic acid 



Prepared as described in general procedure (F) from 2-{2-[3-cyclopentyl-3-(4-methyl- 
cyclohexyl)-ureido]-thiazol-5-ylsulfanyl}-1H-imidazole-4-carboxylic acid ethyl ester. 
10 'H NMR (DMSO-d 6 ): 5 12.92 (br, 1H), 11.94 (br, 1H), 7.82 (br, 1H), 7.56 (s, 1H), 3.82 (m, 
1H), 3.56 (m, 1H), 1.08-1.97 (m, 17H), 0.83-0.96 (dd, 3H) ppm; HPLC-MS: mlz 450 (M+1). 

Example 211 

2^2-[3^ycIopentyl-3-(4-methyl-cyc1ohexyty 
imidazole-4-carboxylic acid ethyl ester 



Prepared as described in general procedure (E) using 3-(5-bromo-thiazol-2-yl)-1 -cyclopentyl- 
1-(4-methyl-cyclohexyi)-urea (Example 202) and 2-mercapto-3-methyl-3H-imidazole-4- 
carboxylic acid ethyl ester. 

1 H NMR (CDCI3): 8 9.24 (br, 1H), 7.68 (s, 1H), 7.56 (s, 1H), 4.28 (q, 2H), 3.98 (s, 3H), 3.83 
20 (m, 1 H), 3.50 (m, 1 H), 1.01-1 .84 (m, 20H), 0.82-0.98 (dd, 3H) ppm; HPLC-MS: mlz 492 
(M+1). 

Example 212 

2^2-[3-Cyclopentyl-3-(4-methyl-cyclohexyl)-ureido]-thiazol-5-ylsulfanyl}-3-methyl-3H- 
imidazole-4-carboxylic acid 
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Prepared as described in general procedure (F) from 2-{2-[3-cyclopentyl-3-(4-methyl- 
cyclohexyl)-ureido]-thiazol-5-ylsulfanyrh3-methyl-3H-imidazoie^-rarboxylic acid ethyl ester. 
1 H NMR (DMSO-de): 8 12.96 (br, 1H), 11.45 (br, 1H). 7.61 (br, 1H), 7.56 (s, 1H), 3.86 (s, 3H). 
5 3.81 (m, 1H). 3.56 (m, 1H), 1.03-1.99 (m, 17H), 0.83-0.96 (dd, 3H) ppm; HPLC-MS: mlz 464 
(M+1). 

Example 213 

{2-[3-(4-Methyl^yclohexyl)-3-(tetrahydro-pyran-4-yl)-ureido]-thiazol-5-ylsulfanyl}-acetic 
acid methyl ester 



Prepared as described in general procedure (D) using 3-(5-bromo-thiazol-2-yl)-1-(4-methyl- 
cyciohexyl)-1-(tetrahydro-pyran-4-yl)-urea (Example 203) and methyl thioglycolate. 

1 H NMR (CDCI 3 ): 5 8.28 (br, 1H), 7.41 (s, 1H), 4.05 (m, 2H), 3.85 (m, 2H), 3.72 (s. 3H), 3.42 
(m, 2H), 3.33 (m, 1H), 1.05-2.26 (m, 13H), 0.90-1.06 (dd, 3H) ppm; HPLC-MS: m/z428 
15 (M+1). 

Example 214 

{2-[3^4-Methyl<yclohexyl)-3Ktetrahydro-pyran-4-yl)-ureldo]4hiazol-5-ylsulfanyl}-acetic 
acid 



20 Prepared as described in general procedure (F) from {2-[3-(4-methyl-cyclohexyl)-3- 

(tetrahydro-pyran-4-yl)-ureido]-thiazol-5-ylsulfanyl}-acetic acid methyl ester (Example 21 3). 
1 H NMR (DMSO-d 6 ): 8 12.2 (br, 1H), 7.6 (br, 1H), 7.36 (s, 1H), 3.82 (m, 2H), 3.70 (br, 1H), 
3.45 (s, 2H), 3.35 (m, 3H), 1.02-2.26 (m, 13H), 0.84-0.99 (dd, 3H) ppm; HPLC-MS: m/z414 
(M+1). 



10 
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Example 215 

3-Methyl-2^-[3-{4-methyl-cydohexyl)-3-(tetrahydro-pyran-4-yl)-ureido]-thIazol-5- 
yisulfanyl}-3H-imidazole-4-carboxylic acid ethyl ester 



5 Prepared as described in general procedure (E) using 3-(5-bromo-thiazol-2-yl)-1 -(4-methyl- 
cydohexyl)-1-(tetrahydro-pyran-4-yl)-urea (Example 203) and 2-mercapto-3-methyl-3H- 
imidazole-4-carboxylic acid ethyl ester . 

n H NMR (CDCI 3 ): 5 9.36 (br, 1H), 8.06 (br, 1H), 7.68 (s, 1H), 7.55 (s, 1H), 4.30 (q, 2H), 4.04 
(m, 2H), 3.98 (s, 3H), 3.80 (m. 1H), 3.43 (m, 2H), 3.31 (m, 1H), 1.34-1.82 (m. 13H), 0.78-0.98 
10 (dd, 3H) ppm; HPLC-MS: mlz 508 (M+1). 

Example 216 

3-Methyl-2-{2-[3K4-methyl-cyclohexyI)-3-(tetrahydro-pyran-4-yl)-ureido]-thiazol-5- 
ylsulfanyl}-3H-imidazole-4-carboxylic acid 



1 5 Prepared as described in general procedure (F) from 3-methyl-2-{2-[3-(4-methyl-cyclohexyl)- 
3-(tetrahydro-pyran-4-yl)-ureido]-miazol-5-ylsulfanyl}-3H-imidazole4-caro acid ethyl 

ester (Example 215). 

'H NMR (DMSO-de): 6 12.26 (br, 1H), 7.8 (br, 1H), 7.61 (s, 1H), 7.54 (s, 1H), 3.87 (s, 3H), 
3.81 (m, 3H), 3.48 (m, 1H), 3.36 (m, 2H), 1 .03-2.20 (m, 13H), 0.83-0.96 (dd, 3H) ppm; HPLC- 
20 MS:m/z480(M+1). 

Example 217 

{2-[3-(^clohexyl-3-(4-trifluoromethyl-cyclohexyl)-ureido]-thiazol-5-ylsulfanyl}-acetic 
acid methyl ester 
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Prepared as described in general procedure (D) using 3-(5-bromo-thiazol-2-yl)-1-cyclohexyl- 
1-(4-trifluoromethyl-cydohexyl)-urea (Example 204) and methyl thioglycolate. 
1 H NMR (CDCI 3 ): 8 7.62 (br, 1H), 7.34 (s, 1H), 3.66 (s, 3H), 3.37 (s, 2H), 3.28 (m, 2H). 1.05- 
5 2.26 (m, 1 9H) ppm; HPLC-MS: mlz 480 (M+1 ). 

Example 218 

{243^yclohexyW-(44rifluoromethyl-cyclohexyl)-ureido]-thiazol-5-ylsulfanyl}-acetic 
acid 




1 0 Prepared as described in general procedure (F) from {2-[3-cydohexyl-3-(4-trifluoromethyl- 
cyclohexyl)-ureido]-thiazol-5-ylsulfanyl}-acetic acid methyl ester (Example 217). 
1 H NMR (DMSO-d 6 ): 5 12.16 (br, 1H), 7.37 (s, 1H), 3.44 (s, 3H), 3.32 (m, 2H), 1.05-2.21 (m, 
19H) ppm; HPLC-MS: mlz 466 (M+1). 

Example 219 

15 3-{2-[3-Cyclohexyl-3-(4-trifluoromethyl-cycIohexyI)-ureido]-thiazol-5-ylsulfanyl}- 
propionic acid methyl ester 




Prepared as described in general procedure (D) using 3-(5-bromo-thiazol-2-yl)-1-cyclohexyl- 
1-(4-trifluoromethyl-cyclohexyl)-urea (Example 204) and 3-mercaptopropionic acid methyl 

20 ester. 

HPLC-MS: mlz 494 (M+1). 



Example 220 

[2-(3,3-DicycIohexyl-ureido)-thiazol-5-yl]-acetic acid methyl ester 
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Prepared as described in general procedure (C) using dicyclohexylamine and 2-amino- 
thiazol-5-yl)-acetic acid methyl ester. 

*H NMR (CDCI3): 8 7.25 (s, 1H) f 7.13 (br, 1H), 3.71 (s, 5H), 3.42(m, 2H), 1.05-1.99 (m f 20H) 
5 ppm; HPLC-MS: mlz 380 (M+1 ). 

Example 221 

[2-{3,3-Dicyclohexyl-ureido)-thiazol-5-yl]-acetic acid 



Prepared as described in the general procedure (F) from [2-(3,3-dicyclohexyl-ureido)-thiazol- 
1 0 5-yQ-acetic acid methyl ester (Example 220). 

1 H NMR (DMSO-de): 5 12.16 (br, 1H), 7.29 (br, 1H) f 7.10 (s, 1H), 3.65 (s, 2H), 3.44 (m, 2H) f 
1.05-1.97 (m, 20H) ppm; HPLC-MS: mlz 366 (M+1). 

Example 222 

1 ,1 -Dicyclohexyl-3-(4-formy l-thiazoI-2-yl)-urea 



To a solution of 1 f 1-dicyclohexyI-3-(4-hydroxymethyl-thiazol-2-yl) urea (850 mg, 2.5 mmol) in 
4:1 DCM/DMSO (8 mL) was added pyridine-sulfur trioxide (1.59 g, 10.0 mmol) and triethyl- 
amine (1 .55 mL, 1 1.25 mmol) at 0 °C. The mixture was stirred for 6 h and quenched with wa- 
ter (50 mL) and the layers were separated. The aqueous layer was extracted with DCM (2 x 
20 50 mL). The combined organic layers was washed with water, saturated ammonium chloride 
solution, brine, dried over sodium sulfate and concentrated in vacuo to obtain 1,1- 
dicyclohexyl-3-(4-formyl-thiazol-2-yl) urea (800 mg, 2.38 mmol). 



1 H NMR (CDCI3): 8 9.78 (s, 1H), 8.2 (br, 1H), 7.74 (s, 1H), 3.45 (m, 2H), 1.20-1.90 (m, 20H) 
ppm; HPLC-MS: mlz 336 (M+1). 
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Example 223 

[2-(3,3-Dicyclohexylureido)-thiazol-4-yl]acetic acid ethyl ester 



Prepared in 63% yield as described in general procedure (C) from dicyclohexylamine and 
5 ethyl-2-amino-4-thiazoleacetate. 

1 H NMR (CDCI 3 ): 8 8.00 (br, 1H), 6.65 (s, 1H), 3.63 (s, 3H), 3.46 (m, 2H), 1.15-1.90 (m, 23H) 
ppm; HPLC-MS: mlz 394 (M+1). 

Example 224 

3-(4-Cyano-thiazol-2-yl)-1 ,1 -dlcyclohexylurea 



Prepared as described in general procedure (C) using dicyclohexyl amine and 4-cyano-2- 
thiazolyl amine. 

1 H NMR (4:1 CDCI3-CD3OD): 8 8.16 (br, 1H), 7.55 (s, 1H), 3.44 (m, 2H), 1.15-1.90 (m, 20H) 
ppm; HPLC-MS: mlz 333 (M+1). 

15 Example 225 

1,1-Dicyclohexyl-3-[4-(methanesuIfonylhydroxyimlno-methyl)-thiazol-2-yl]urea 



To a solution of 1 ,1-dicyclohexyl-3-[4-(hydroxyimino-methyl)-thiazol-2-yI]-urea (0.15 mmol) in 
DCM (4 mL) was added methansulfonyl chloride (0.15 mmol) and DIEA (0.15 mL). The mix- 

20 ture was stirred at rt for 2h and quenched with water (1 0 mL). The reaction mixture was ex- 
tracted with ethyl acetate (3 x10 mL). The combined organic extracts was washed with water 
(2 x 30 mL), dried over sodium sulfate, filtered and concentrated in vacuo. The crude prod- 
uct was purified by flash chromatography (silica, EtOAc/hexanes1:4 to EtOAc/hexanes 1:1) 
to give the desired product in 30% yield. 

25 1 H NMR (4:1 CDCI 3 -CD 3 OD): 8 8.60 (s, 1 H), 7.80 (s, 1 H), 6.48 (d, 1 H), 3.60 (br, 2H), 3.40 (s, 
3H), 1.15-1.90 (m, 20H) ppm; HPLC-MS: mlz 429 (M+1). 



10 
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Example 226 

1 ,1 -Dicyclohexyl-3-[4-(1 -methyl-1 H-tetrazo l-5-y!sulfanylmethyl)thiazol-2-yl]urea 



Prepared in 20% yield as described in general procedure (L)from 1,1-dicyclohexyl-3-(4- 
bromomethyl-thiazol-2-y!) urea and 1-methyl-5-mercaptotetrazole. 

1 H NMR (d6-acetone): 5 6.84 (s, 1H), 4.47 (s, 2H), 3.93 (s, 3H), 3.60 (br f 2H), 2.80 (br, 1H), 
1.15-1.90 (m, 20H) ppm; HPLOMS: mlz 436 (M+1). 

Example 227 

2-I2^3,3-DicyclohexyIureido)-tM acid 
ethyl ester 



Prepared in 20% yield as described in general procedure (L)from 1,1-dicyclohexyl-3-(4- 
bromomethyl-thiazol-2-yl) urea and 2-mercapto-1H-imidazole-4-carboxylic acid ethyl ester. 
HPLC-MS:/n/z 492 (M+1). 

Example 228 

N- [2-(3,3-Dicyclohexylureido)-thiazol-4-ylmethyl]-methansulfonamide 



To a solution of 1,1-dicyclohexyl-3-[4-(hydroxyimino-methyl)-thiazol-2-yI]-urea (150 mg, 0.45 
mmol) was added borane-THF complex (5.0 mL 1.0M) and the content was stirred for 2h at 
it The mixture was quenched with NaHC0 3 solution and extracted with ethyl acetate (2 x 30 
mL). The organic extracts was washed (2 x 30 mL), dried over sodium sulfate, filtered and 
concentrated in vacuo to get the corresponding amine. To this amine in DCM (5.0 mL) was 
added methansulfonyl anhydride (0.1 mL) and DIEA (0.2 mL) at 0 °C. The mixture was 
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evaporated and the crude product was purified by flash chromatography (silica, CH 2 CH r 
EtOAc 1:4) to furnish N-[2-(3,3-dicyclohexylureido)-thiazol-4-ylmethyl]-methansulfonamide 
(20 mg) in 10% yield. 

1 H NMR (CD 3 OD): 6 6.90 (d, 1H), 4.20 (s, 2H), 3.46 (br, 1H), 3.30 (m, 2H), 2.80 (s. 2H), 
5 1 .1 5-1 .90 (m, 20H) ppm; HPLC-MS: mlz 41 5 (M+1 ). 

Example 229 

1,1-Dicyclohexyl-3-[4-(pyrdin-2-ylsuIfanylmethyl)-thia2ol-2-yl]urea 



Prepared as described in general procedure (L) from 1,1-dicyclohexyl-3-(4-bromomethyl- 
10 thiazol-2-yl) urea and 2-mercaptopyridine. 

1 H NMR (d6-DMSO): 8 8.40 (d, 1H), 7.64 (m, 1H), 7.30 (d, 1H), 7.11 (m, 1H), 6.85 (s, 1H), 
4.34 (s, 2H), 3.46 (m, 2H), 1.15-1.90 (m. 20H) ppm; HPLC-MS: mlz 431 (M+1). 

Example 230 

1 ,1 -Dicyclohexyl-3-[4-(1 -methyl-1 H-imidazol-2-ylsulfanylmethyl)-thiazol-2-yl]urea 



Prepared as described in general procedure (L) from 1,1-dicydohexyl-3-(4-bromomethyl- 
thiazol-2-yl) urea and 2-mercapto-1 -methyl-1 H-imidazole. 

1 H NMR (4:1 CDCVCD 3 OD): 5 7.21 (d, 1H), 7.04 (d, 1H), 6.94 (d, 1H), 6.85 (s, 1H), 3.44 (m, 
2H), 3.40 (s, 2H), 3.32 (s, 3H), 1.10-1.90 (m, 20H) ppm; HPLC-MS: mlz 434 (M+1). 

20 Example 231 

{[2-(3,3-Dicyclohexylureido)-thiazoIe-5-carbonyIl-amino}acetic acid methyl ester 



Prepared in 75 % yield as described in general procedure (K) using 2-(3,3- 
dicyclohexylureido)-thiazole-5-carboxylic acid and glycine methyl ester hydrochloride. 
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1 H NMR (4:1 CDCl3-CD 3 OD): 8 8.06 (s. 1H), 7.65 (s, 1H), 4.24 <d, 2H), 3.80 (s, 3H) f 3.46 (br, 
2H), 1.10-1.90 (m, 20H) ppm; HPLC-MS: mlz 423 (M+1). 

Example 232 

1^2K3,3-Dicyclohexylureido)-thiazole-5-carbonyl]-amino}cyclopropanecarboxylic acid 
5 ethyl ester 



Prepared in 82 % yield as described in general procedure (K) using 2-(3 f 3- 
dicyclohexylureido)-thiazole-4-carboxy!ic acid and 1-aminocyclopropane-1-carboxylic acid 
ethyl ester. 

10 1 H NMR (d6-DMSO): 8 7.92 (s, 1H), 4.04 (q, 2H), 6.48 (d, 1H) f 3.48 (m, 2H), 1.00-2.00 (m, 
27H) ppm; HPLC-MS: mlz 463 (M+1). 

Example 233 

(S)-1-[2^3,3-Dicyclohexylurei^ acid 



15 Prepared in 90% yield as described in general procedure (F) by hydrolysis of (SJ-I^S.S- 
dicydohexylureidoHhiazole-5-carbonyI]-piperidine-3-carboxyIic acid ethyl ester (Example 
234). 

1 H NMR (d6-DMSO): 8 7.64 (s, 1H), 4.20 (d, 1H), 3.95(d f 1H), 3.40 (m, 2H) f 3.10 (m, 1H), 
1.15-1.90 (m, 26H) ppm; HPLC-MS: mlz 463 (M+1). 

20 Example 234 

(S)-1-[2-(3,3-Dicyclohexylureido)4hiazole-5-carbonyl]-piperIdine-3K:arboxylic acid 





ethyl ester 
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Prepared in 98% yield (120 mg) as described in general procedure (K) using 2-(3 f 3- 
dicycIohexylureido)-thiazole-4-carboxylic add and (S)-nipecotic acid ethyl ester. 
1 H NMR (4:1 CDCI 3 -CD 3 OD): 5 7.64 (s, 1H), 4.10 (d, 1H), 4.06 (q, 2H) f 3.95 (d, 1H), 3.45 (m, 
2H), 3.20 (t, 1H,), 1.35-1.90 (m, 20H), 1.15 (t ( 3H) ppm; HPLC-MS: mlz 491 (M+1). 

Example 235 

{[2-(3,3-DicycIohexyIureido)-thiazole-5-carbonyl]-amino}-acetic acid 



Prepared in 90% yield as described in general procedure (F) by hydrolysis of {[2-(3,3- 
dicyclohexyIureido)-thiazoie-5-carbonyl]-amino}acetic acid methyl ester (Example 231). 
HPLC-MS: mlz 409 (M+1). 

Example 236 

3-{[2-(3 f 3-Dlcyclohexylureido)-thiazole-5-carbonyl]-amino}-benzoic acid methyl ester 



Prepared in 21% yield as described in general procedure (K) using 2-(3,3- 
dicyclohexylureido)-thiazole-4-carboxylic acid and methyl-3-amino benzoate. 
1 H NMR (d6-DMSO: 8 8.60 (t, 1H), 7.94 (m, 2H), 7.70 (d, 1H), 7.50 (t 1H), 7.40 (t f 1H), 3.60 
(s, 3H), 3.46 (m, 2H), 1.15-1.90 (m, 20H) ppm; HPLC-MS: mlz 485 (M+1). 

Example 237 

3-(5-Bromothiazol-2-yl)-1 ,1 -bis-4-methylcyclohexyl)urea 






Prepared in 52% yield as described in general procedure (C) using bis(4- 
methylcyclohexyl)amine and 2-amino-5-bromothiazole. 
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1 H NMR (4:1 CDCI 3 -CD 3 OD): 8 7.95 (br, 1H), 7.24(s, 1H), 3.46 (m, 2H), 1.15-1.90 (m, 18H), 
0-95-1 . 1 0 (two d, 6H) ppm; HPLC-MS: mlz 41 5 (M+1 ). 

Example 238 

{2-[3,3-Bis(4-methylcyc1ohexyl)ureideo]thiazole-5-ylsulfanyl}acetic acid methyl ester 



Of' 



o 



5 



Prepared in 41% yield as described in general procedure (D)using 3-(5-bromothiazol-2-yl)- 
1,1-bis-4-methylcyclohexyl)urea (Example 237) and methylthioglycolate. 
1 H NMR (CDCI 3 ): 8 8.16 (br, 1H), 7.35 (s, 1H), 3.70 (s, 3H). 3.5 (m, 2H), 1.15-1.90 (m, 18H), 
0.91-1.05 (two d, 6H) ppm; HPLC-MS: mlz 440 (M+1). 

10 Example 239 

{2-[3,3-Bls(4-methylcyclohexyl)ureldeo]thlazole-5-ylsulfanyI}acetic acid 



Prepared in 85% yield as described in general procedure (F) from {2-[3,3-bis(4- 
methylcyclohexyl)ureideo]thiazole-5-ylsulfanyl}acetic acid methyl ester (Example 238). 
15 1 H NMR (CDCI 3 ): 5 8.20 (br, 1H), 7.4 (s, 1H), 3.72 (s, 3H), 3.4 (s, 2H), 3.30 (m. 2H), 1.15- 
1.90 (m, 18H). 0.90-1.05 (two d, 6H) ppm; HPLC-MS: mlz 426 (M+1). 

Example 240 

[2-(3,3-Dicyclohexylureido)thiazol-5-ylmethylsulfanyl]acetic acid methyl ester 



20 Prepared as described in general procedure (K) from 1,1-dicycIohexyi-3-(4-bromomethyl- 
thiazol-2-yl) urea and methyl thioglycolate. 
HPLC-MS: mlz 426 (M+1). 
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Example 241 

3.{[2-(3 l 3-Dicyclohexylureido)4hiazole-5^arbonyl]-amino}-propionic acid ethyl ester 



Prepared in 21% yield as described in general procedure (K) using 2-(3,3- 
5 dicyclohexylureido)-thiazole-4-carboxylic acid and beta-alanine ethyl ester hydrochloride. 
HPLC-MS:m/z 451 (M+1). 

Example 242 

3-(5-Bromothiazol-2-yI)-1 -cyclohexyl-1 -(4-methylcyclohexyl)-urea 



10 Prepared as described in general procedure (C) using 4-methylcyclohexyl-cyclohexylamine 
and 2-amino-5-bromothiazole. 

1 H NMR (CDCI 3 ): 5 8.0 (s, 1H), 7.25 (s, 1H), 6.48 (d, 1H), 3.48 (m, 2H), 1.15-1.90 (m, 19H), 
0.88-1.05 (two d, 3H) ppm; HPLC-MS: m/z 401 (M+1). 

Example 243 

1 5 3-{2-[[3 > 3-Bls(4-methylcyclohexyl)ureldeo]thiazole-5-yIsulfanyl}propionic acid methyl 



Prepared in 20% yield as described in general procedure (D) using 3-(5-bromothiazol-2-yl)- 
1,1-bis-4-me%lcyclohexyl)urea (Example 237) and 3-mercapaptoproionic acid methyl ester. 
20 1 H NMR (CDCI3): 8 8.16 (br, 1H), 7.35 (s, 1H), 3.70 (s, 3H), 3.5 (m, 2H), 2.92 (t, 2H), 2.61 (t, 
2H), 1.15-1.90 (m, 18H), 0.91-1.05 (2d, 6H) ppm; HPLC-MS: mlz 454 (M+1). 





ester 




Example 244 

3-{2-[3,3-Bis(4-methylcyclohexyl)ureideo]thiazole-5-ylsulfanyl}propionic acid 
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Prepared in 85% yield as described in general procedure (F) by hydrolysis of 3-{2-[[3,3-bis(4- 
methylcyclohexyl)ureideo]thiazole-5-ylsuIfanyl}propionic acid methyl ester. 
1 H NMR (CDCI3): 8 7.27 (s, 1H), 3.75 (d. 2H), 3.0 (m, 2H), 2.26 (t, 2H), 1.15-1.90 (m, 18H), 
5 0.91-1 .05 ( two d, 6H) ppm; HPLC-MS: mlz 440 (M+1 ). 



Example 245 

4-{2-[3,3-Bis(4-methylcyc!ohexyl)ureideo]thiazole-5-ylsulfanyl}benzoic acid ethyl ester 




Prepared as described in general procedure (E) using 3-(5-bromothiazol-2-yl)-1,1-bis-4- 
1 0 methy!cyclohexyl)urea (Example 237) and 4-mercapto-benzoic acid methyl ester. 

1 H NMR (CDCU): S 8.10 (br, 1H), 7.89 (s, 1H), 7.87 (s, 1H), 7.53 (t, 1H), 7.21 (s, 1H), 7.19 
(s, 1H), 3.58 (s, 3H), 3.46 (m, 2H), 1.15-2.00 (m, 18H), 0.93-1.05 (two d. 6H) ppm; HPLC- 
MS: mlz 502 (M+1). 



Example 246 

15 2-{-2-[3-Cyclohexyl-3-(4-methyl-cyclohexyl)-ureido]-thiazol-5-ylsulfanyl}-3-methyl-3H- 
imidazole-4-carboxylic acid ethyl ester 




Prepared as described in general procedure (E) from 3-(5-bromothiazol-2-yl)-1-cyclohexyl-1- 
(4-methylcyclohexyl)-urea (Example 242) and 2-mercapto-3-methyl-3H-imidazole-4- 
20 carboxylic acid ethyl ester. 

1 H NMR (4:1 CDCt 3 -CD 3 OD): 5 7.69 (s, 1H), 7.57 (s, 1H), 4.31 (q, 2H), 4.0 (s, 3H), 3.38 (m, 
2H). 1.15-1.90 (m, 19H), 1.35 (t, 3H), 0.90-1.10 (two d, 3H) ppm; HPLC-MS: mlz 506 (M+1). 
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{2-[3-CycIohexyl-3- (4-methyIcyclohexyl)urefdeo]thfazol-5-ylsulfanyl}acetic acid methyl 
ester 



5 Prepared as described in general procedure (E) using 3-(5-bromothiazol-2-yI)-1-cycIohexyl- 
1- (4-methylcyclohexyl)-urea (Example 242) and meythyl thioglycolate. 
1 H NMR (CDCI 3 ): 5 7.43 (s, 1H), 7.48 (s, 1H), 3.77 (s, 3H), 3.79 (d, 1H), 3.50 (d, 1H), 3.46 
(m, 2H), 1.15-1.90 (m, 19H) ppm; 0.90-1.05 (two d f 3H) ppm; HPLC-MS: mlz 426 (M+1). 

Example 248 

1 0 3-{[2-(3 l 3-Dicyclohexylureido)-thiazdle-5-carbonyl]-amino}-propionic acid 



Prepared in 90% yield as described in general procedure (F) from 3-{[2-(3,3-<licyclohexyl- 
ureido)-thiazole-5-carbonyl]-amino}-propionic acid methyl ester (Example 241). 
'H NMR (d6-DMSO): 5 7.80 (s, 1H), 7.67 (s, 1H), 3.56 (t, 2H), 3.46 (m, 2H), 2.76 (t, 2H), 
15 1 .15-1 .90 (m, 20H) ppm; HPLC-MS: mlz 423 (M+1 ). 

Example 249 

4-{2-[3,3-Bis(4-methylcycIohexyI)ureideo]thia2ole-5-ylsulfanyl}benzoic acid 



Prepared in 80% yield as described in general procedure (F) from 4-{2-[3 I 3-bis(4- 
20 methylcyclohexyI)ureideo]thiazole-5-ylsulfanyl}benzoic acid ethyl ester (Example 245). 

1 H NMR (d6-acetone): 8 7.84 (d, 2H), 7.35 (s, 1H), 7.18 (d, 2H) f 3.40 (m, 2H), 1.15-1.90 (m, 
18H), 0.95-1.05 (two d, 6H) ppm; HPLC-MS: mlz 488 (M+1). 
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Example 250 

{2-[3-Cyclohexyl-3-(4-methylcyclohexyl)ureideo]thiazol-5-ylsulfanyl}aceticacid 

Prepared in 88% yield as described in general procedure (F) from {2-[3-cyclohexyl-3-(4- 
5 methylcyclohexyl)ureideo]thiazol-5-ylsulfanyl}acetic acid methyl ester (Example 247). 
1 H NMR (4:1 CDCI 3 -CD 3 OD): 8 7.39 (s, 1H), 7.06 (s, 1H), 3.38 (obscured by MeOH peak), 
1.15-1.90 (m, 19H), 0.95-1.05 (two d, 3H) ppm; HPLC-MS: m/z 412 (M+1). 




Example 251 

2-{-2-[3-Cyclohexyl-3-(4-methyl-cyclohexyl)-ureIdo]'4hlazol-5-ylsu1fanyl}-3-methyl-3H 
10 imidazole-4-carboxylic acid 




Prepared in 80 % yield as described in general procedure (F)from 2-{-2-[3-cyclohexyl-3-(4- 
methyl-cyclohexyl)-ureido]-thiazol-5-ylsulfanyl}-3-methyl-3H-imidazole-4-carboxylic acid ethyl 

ester (Example 246). 

15 1 H NMR (4:1 CDCI3-CD3OD): 8 7.80 (s, 1H), 7.56 (s, 1H), 4.00 (s, 3H), 3.36 (m, 2H), 1.15- 
1.90 (m, 19H), 0.95-1.05 (two d, 3H) ppm; HPLC-MS: m/z 478 (M+1) 

Example 252 

1 ,1 -Dlcyclohexyl-3- 5-f ormyl-thiazol-2-yl)-urea 




20 2-Amino-5-formylthiazole (21 5 mg, 1 .67 mmol), canbonyldiimidazole (275 mg, 1 .70 mmol) 
and a catalytic amount of DMAP were heated together in 5 mL THF at 40 °C for 2h. To this 
solution was added dicyclohexylamine (0.34 mL, 1.70 mmol) and the reaction mixture was 
stirred for an additional 6 h at room temperature. The reaction mixture was concentrated and 
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the crude product was purified by flash chromatography (silica, CH 2 CI 2 -EtOAc, 4:1) to obtain 
1 ,1-dicyclohexyl-3-(5-formyl-thiazol-2-yl)-urea. 
HPLC-MS: mlz 336 (M+1). 

Example 253 

5 2-(3,3-Dicyclohexyl-ureido)-thiazole-5-carboxylic acid methoxy-methylamide 




Prepared as described in general procedure (K) using 2-(3,3-dicydohexyl-ureido)-thiazole-5- 
carboxylic acid and methoxy methylamine. 
HPLC-MS: mlz 395 (M+1). 

10 Example 254 

1 ,1 -Dicyclohexyl-3-[5-(pyrroIidine-1 -carbonyl)-thiazoI-2-yI]-urea 




Prepared as described in genera! procedure (K) using 2-(3,3-dicydohexyl-ureido)-thiazole-5- 
carboxylic acid and pyrrolidine. 
15 HPLC-MS: mlz 405 (M+1). 

Example 255 

(4K[2^3,3-DicycIohexyl-ureido)-thiazole-5K:arbonyI]^mino}-phenyl)<icetic acid ethyl 
ester 




20 



Prepared as described in general procedure (K) using 2-(3 f 3-dicyclohexyl-ureido)-thiazole-5- 
carboxylic acid and 4-aminophenylacetic acid ethylester. 
HPLC-MS: mlz 513 (M+1). 
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Example 256 

(4-{[2-{3.3-Dicyclohexyl-ureido)-thia2ole-5-carbonyl]-amino}-phenyl)-acetlc acid 




Prepared in 80 % yield as described in general procedure (F) from (4-{[2-(3,3-dicycloriexyl- 
ureido)-thiazole-5-carbonyi]-amino}-phenyl)-aceticacid ethyl ester (Example 255). 

HPLC-MS: mlz 483 (M+1). 
Example 257 

3-[2-(3,3-Dicyclohexylureldo)-thlazol-5-yl]-acryllc acid ethyl ester 



A solution of 1,1-dicyclohexyl-3-(5-formyl-thiazol-2-yl)-urea (Example 252) (90 mg, 0.27 
mmol) and (carbethoxymethylene)triphenylphosphorane (102 mg, 0.30 mmol) in THF (5 mL) 
was stirred at 40 °C for 12h. The reaction mixture was concentrated and the residue was 
purified by flash chromatography (silica, CH 2 CI 2 -EtOAc, 4:1) to obtain 3-[2-(3,3- 
dicyclohexylureido)-thiazol-5-y0-acrylic acid ethyl ester (75 mg) in 69 % yield. 
HPLC-MS: mlz 406 (M+1). 

Example 258 

3-[2H[3,3-Dicyclohexylreido)-thiazol-5-yl]-proplonic acid ethyl ester 



To a solution of 3-[2-(3,3-dicyclohexylureido)-thiazol-5-yl]-acrylic acid ethyl ester (Example 
257) (75 mg, 0.18 mmol) in methanol was added Pd/C {150 mg). The content was degassed 
and was placed under hydrogen atmosphere for 12h. The mixture was filtered through celite, 
and the filtrate was concentrated. The residue was further purified by flash chromatography 
(silica, CH 2 Cl2-EtOAc 4:1 to give 3-[2-(3,3-dicyclohexylureido)-thiazol-5-yl]-propionic acid 
ethyl ester (35 mg) in 47 % yield. 
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Example 259 

3-[2-{3,3-Dicyclohexylureido)l-thiazol-5-yl]-propionic acid 




5 Prepared as described in general procedure (F) from 3-[2-{3,3-dicyclohexylureido)-thiazol-5- 
yI]-propionic acid ethyl ester (Example 258). 
HPLC-MS: m/z 380 (M+1). 



Example 260 

10 1,1 -Dlcyclohexyl-3-(5-methyllsoxazol-3-yl)urea 




Prepared as described in general procedure (A) using dicyclohexylamine and 3-amino-5- 
methylisoxazole 
15 HPLC-MS: m/z= 306 (M+1). 

Example 261 

{2-[3-(1-Acetyl-piperidin^-yl)-3-cycloheptyl-ureido]4hiazol-5-ylsulfanyl>-acet acid 




20 Prepared as described in general procedure (G) using 1«(4-cycloheptylamino-piperidin-1-yl)- 
ethanone and 5-aminothiazol-2-mercaptoacetic acid ethyl ester. 
HPLOMS: m/z = 455 (M+1) 
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Example 262 

{2-[3-(1-Acetyl-piperidin^-yl)-3-(4-methyl^yclohexyl)-ureido]4hiazo|.5-ylsulfanyl}- 
acetic acid 




5 

Prepared as described in general procedure (G) using 1-[4-(4-methyl-cyclohexylamino)- 
piperidin-1-yl]-ethanone and 5-aminothiazo!-2-mercaptoacetic acid ethyl ester. 
HPLC-MS: mlz = 455 (M+1) 

Example 263 

1 0 {2-[3-(1 -Acetyl-piperidin-4-yl)-3-cyclopentyl-ureido]-thiazol-5-ylsulfanyl}-acetic acid 




Prepared as described in general procedure (G) using 1-(4-cyclohpentylamino-piperidin-1- 
yl)-ethanone and 5-aminothiazol-2-mercaptoacetic acid ethyl ester. 
1 5 HPLC-MS: mlz = 427 (M+1 ) 

Example 264 

1 -{1 -Acetyl-piperidin-4-yl)-1 K4-methyl-cyclohexyl)-3-thiazol-2-yl-urea 




20 Prepared as described in general procedure (G) using 1-[4-(4-methyl-cyclohexylamino)- 
piperidin-1 -ylj-ethanone and 2-aminothiazole. 
HPLC-MS: mlz = 365 (M+1) 
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Example 265 

H1-Acetyl-piperidin^^^ 



Prepared as described in general procedure (G) using 1-[4^4-methyl-cydohexylamino)- 
piperidin-1~yl]-ethanone and 2-amino-5-chlorothiazole. 
HPLC-MS:m/z=399 (M+1) 

Example 266 

IJ-DicyclohexyW-fS-methyl^^^J^etrahydro-thiazoloIS^-clpyridin^-yO-urea 



Prepared as described in general procedure (A) using dicyclohexylamine and 2-amino-5- 

methylL-4,5,6 t 7-tetrahydrothiazolo(5 f 4-c)pyridine 

HPLC-MS: m/z= 378 (M+1) 

Example 267 

1,1.Dicyclohexyl-3-(6,7-dihydro-4H-pyrano[4,3-d]thiazol-2-yI)-urea 



Stepl. Preparation of precursor 6,7-dihydro-4H-pyrano[4 f 3-d]thiazol-2-ylamine. To 4- 
ketotetrahydropyran (4.1g) in ether (15mL) at ice bath temperature was added bromine 
(6.5g), dropwise over 30min. After 20min was added ethyl acetate and sodium carbonate. 
The aqueous phases was separated and extracted with ethyl acetate. The combined organic 
phases were dried over magnesium sulfate and concentrated in vacuo, redissolved in etha- 
nol, and thiourea (2.8g) was added. The mixture was warmed to reflux for 1h, cooled and the 
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desired product was isolated by filtration and washed with ether, dried in vacuo, and used 
directly in Step 2. 

Step 2. Urea coupling as described in general procedure (C) gave the title compound. 
HPLC-MS: mlz = 365 (M+1 ) 

5 Example 268 

3-(5^hloro-thiazol-2-yl)-1 ^ 




Prepared from 3-amino-l-Boc-piperidine, cyclohexanone and 2-amino-5-chlorothiazole as 
1 0 described in general procedure (G). 
HPLC-MS: mlz = 422 (M+1 ) 



Example 269 

(2K3-CyclohexyI-3-[M2,2-dime^ 
ylsulfanyl)-acetic acid 




Prepared from 3-amino-1-Boc-pyrrolidine, cyclohexanone and 5-aminothiazol-2- 
mercaptoacetic acid ethyl ester as described in general procedure (G). 
20 HPLC-MS: mlz =469 (M+1 ) 

Example 270 

{2-[3«CyclohexyW-(1^yclopentanecar^ 
ylsulfanyl}-acetic acid 
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Prepared from 3-amino-1-Boc-pyrrolidine, cyclohexanone and 5-aminothiazol-2- 
mercaptoacetic acid ethyl ester as described in general procedure (G). 
5 HPLC-MS: mlz =481 (M+1 ) 

Example 271 

(2-{3-Cyclohexyl-3-[1-(thiophene-2-carbonyl)-pyrrolidin-3-yll-ureldo}-thiazol-5- 
ylsulfanyl)-acetic acid 



Prepared from 3-amino-1-Boc-pyrrolidine, cyclohexanone and 5-aminothiazol-2- 
mercaptoacetic acid ethyl ester as described in general procedure (G). 
HPLC-MS: m/z=495 (M+1) 

Example 272 

1 5 {2-[3-(1 -Benzoyl-pyrrolidln-3-yl)-3-cyclohexyl-ureido]-thlazol-5-ylsulfanyl}-acetlc acid 



Prepared from 3-amino-1-Boc-pyrrolidine, cyclohexanone and 5-aminothiazol-2- 
mercaptoacetic acid ethyl ester as described in general procedure (G). 
20 HPLC-MS: mlz =489 (M+1 ). 




10 
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Example 273 

(2^3-Cyclohexyl-3-[1 ^pyrldine-3-ca 
ylsuifanyl)-acetic acid 



5 



Prepared from 3-amino-1-Boc-pyrrolidine, cyclohexanone and 5-aminothiazol-2- 
mercaptoacetic acid ethyl ester as described in general procedure (G). 
HPLC-MS:/n/z=490(M+1) 

Example 274 

1 0 2-[5-(3,3-Dicyclohexyl-ureido)-[1 f 3,4]thiadiazol-2-ylsulfanyl]-2-methyl-propionic acid 



Prepared as described in general procedure (A) using dicyclohexylamine and tert-butyl 2-[(5- 
amino-1 ,3 f 4-thiadiazoI-2-yl)thio]-2-methylpropanoate. 
1 5 HPLC-MS: mlz = 427 (M+1 ) 

Example 275 

N-{4-[3-(5-Chloro-thiazol-2-yl)-1-cyclohexyl-ureido]-cyclohexyl}-acetamide 





20 



Prepared from N-Boc-aminocycIohexanone, cyclohexylamine and 5-chloro-2-aminothiazole 
using general procedure (G). 
HPLC-MS: mlz = 399 (M+1) 
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Example 276 

N^4-[3-(5-Chloro4hiazol-2^l)-lK:yclohexyl-ureido]-cyclohexyl}-methanesulfona 



Prepared from N-Boc-aminocyclohexanone, cyclohexylamine and 5-chioro-2-aminothiazoIe 
using general procedure (G). 
HPLC-MS:m/z=435 (M+1) 

Example 277 

1-(1-Acetyl-piperidin-3-yl)-3-(5-chloro-thiazol-2-yl)-1-cyclohexyl-urea 



Prepared from 3-amino-1-Boc-piperidine, cyclohexanone and 5-chloro-2-aminothiazole using 
general procedure (G) as described in general procedure (G). 
HPLC-MS:m/z=384 (M+) 

Example 278 

1 -(1 - Acetyl-piperidi n-3-yl)-1 -cyclo hexy!-3-(5-methy I-th iazol-2-y I) -u rea 



Prepared from 3-amino-1-Boc-piperidine, cyclohexanone and 5-methyl-2-aminothiazole us- 
ing general procedure (G) as described in general procedure (G). 
HPLC-MS:m/z=366 (M+1) 






Example 279 

1 -(1 -Acetyl -piperi di n -3-yl)-1 -cyclohexyl -3-thiazol-2-yl -urea 
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Prepared from 3-amino-1-Boc-piperidine, cyclohexanone and 2-aminothiazole using general 
procedure (G) as described in general procedure 
5 HPLC-MS: mlz =351 (M+1 ) 

Example 280 

{243-(1-Acetyl-piperidin^-yl^^ acid 
ethyl ester 



Prepared from 3-amino-1-Boc-piperidine, cyclohexanone and 5-methyl-(2-amino-4- 
thiazolyl)acetic acid ethyl ester using general procedure (G). 
HPLC-MS: mlz =451 (M+1) 

Example 281 

1 5 {2-[3-(1 -Acetyl-piperldin-4-yI)-3-cyclohexyl-ureido]-5-chloro-thlazol-4-yl}-acetlc acid 



Prepared from 3-amino-1-Boc-piperidine, cyclohexanone and 5-chloro~(2-amino-4- 
20 thiazolyl)acetic acid ethyl ester using general procedure (G). 
HPLC-MS: mlz =471 (M+1) 

Example 282 

N-[4-(1-CyclohexyI-3-thiazol-2-yl-ureido)-cyclohexyI]-acetamide 




10 



ethyl ester 




HN 




ova 
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Prepared from N-Boc-aminocyclohexanone, cyclohexylamine and 2-aminothiazole using 
general procedure (G). 
HPLC-MS: m/z =365 (M+1) 

5 Example 283 

N44-(l-Cyclohexyl-3-thiazol-2-yI-ureido)K:yclohexyl]-methanesulfonamide 

Q 

hn\ 

Prepared from N-Boc-aminocyclohexanone, cyclohexylamine and 2-aminothiazole using 
1 0 general procedure (G). 

HPLC-MS: m/z =401 (M+1) 

Example 284 

1 -(1 -Acetyl-piperidin-4-yl)-1 -cyclohexyl-3-[4-methyl-5-(4-methyl-piperazine-1 -sulf onyl)- 
thiazol-2-yl]-urea 

Prepared as described for Example 173 using 4-methyl-5-(4-methyl-piperazine-1-sulfonyl)- 
thiazol-2-ylamine and 1-(4-cyclohexylamino-piperidin-1-yl)-ethanone. 
HPLC-MS: mlz =527 (M+1 ) 

20 Example 285 

1 -Cyclobutyl-1 -cyclohexyI-3-thiazol-2-yl-urea 




Prepared as described in general procedures (A) and (B) using cyclohexyl-cyclobutyl-amine 
25 and 2-aminothiazole 

HPLC-MS: m/z = 281 (M+1). 
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Example 286 

1-Cyc!oheptyM-cyclohexyl-3-thiazol-2-yl-urea 




5 

Prepared as described in general procedures (A) and (B) using cyclohexyl-cycioheptyl-amine 
and 2-aminothiazole 
HPLC-MS:m/z=322 (M+1). 

Example 287 
10 {243^clohexyI-3«(frans^-methtf^ 

6" 

{2-[3-Cydohexyl-3-(tans^methyl^ acid ethyl 

ester was prepared as described in general procedures (A) and (B) using cyclohexyl-(frans- 
15 4-methyl-cyclohexyl)-amine and 5-aminothiazol-2-mercaptoacetic acid ethyl ester. Hydrolysis 
using general procedure (F) gave the title compound. 
HPLC-MS: m/z=412 (M+1). 

Example 288 

1 -Cyclopentyl-3-(5-methy|.thlazol-2-yl)-1 -(1 -propionyl-piperidln-4-yl)-urea 




Prepared as described in general procedure (G) using 3-amino-l-Boc-piperidine, cyclopent- 
none and 2-amino-5-methylthiazole. 
HPLC-MS: m/z = 365 (M+1) 



25 Example 289 

1 -(1 -ButyryI-piperidln-4-yl)-1 -cyclopentyl-3-(5-methyl-thiazol-2-yl)-urea 
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Prepared as described in general procedure (G) using 3-amino-1-Boc-piperidine, cyclopent- 
none and 2-amino-5-methylthiazole. 
5 HPLOMS: m/z = 401 (M+Na) 

Example 290 

1 ^1 ^yclopentanecarbonyl-piperidm 



10 Prepared as described in general procedure (G) using 3-amino-1-Boc-piperidine, cyclopent- 
none and 2-amino-5-methylthiazole. 
HPLC-MS: m!z = 427 (M+Na) 

Example 291 

{2-[3-(tyclopentyl-3Hfra/is^-meta^^ 
15 acid 



{2-[3-Cydohexyl-3-(tans-4-methyl-^ acid ethyl 

ester was prepared as described in general procedures (A) and (B) using cydopentyl-(frans- 
20 4-methyl-cydohexyl)-amine and 5-aminothiazol-2-mercaptoacetic acid ethyl ester. Hydrolysis 
using general procedure (F) gave the title compound. 
HPLC-MS: mlz = 398 (M+1 ). 

Example 292 

{2-[3*(1 -Acetyl-piperidin^-yl)-3<ycloh acid 
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Prepared from 3-amino-1-Boc-piperidine, cyclohexanone and 5-methyl-(2-amino-4- 
thiazoIyl)acetic acid ethyl ester using general procedure (G). 
HPLC-MS: mlz = 424 (M+1) 

5 Example 293 

{2-[3-(1 -Acetyl-piperidin^-yl)-3^^^ 
acid 



15 



0 tcr 



10 Prepared from 3-amino-l-Boc-piperidine, cyclohexanone and 5-methyl-(2-amino-4- 
thiazolyl)acetic acid ethyl ester using general procedure (G). 
HPLC-MS: m/z= 475 (M+1) 

Example 294 

{2-[3-(1-Acetyl-piperidin^-yl)^^yclohexyI-ureIdo]-5-chloro-thiazol-4-yl}-acetIc acid 



Prepared from 3-amino-1-Boc-piperidine, cyclohexanone and 5-chloro-(2-amino-4- 
thiazolyl)acetic acid ethyl ester using general procedure (G). 
HPLC-MS: m/z= 443 (M+1). 

20 Example 295 

1,1-Dicyclohexyl-3-[5-<2-dimethylamino-ethylsulfanyl)-4-methyl-thiazol-2-yl]-urea 



P vCH, 



6 



25 



Prepared as described in general procedure (H) using 1,1-dicyclohexyl-3-(4-methyl-5- 
thiocyanato-thiazol-2-yl)-urea and dimethylaminoethylchloride. 
HPLC-MS: mlz =425 (M+1) 
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Example 296 

1 ,1-Dicyclqhexyl-3-[5-(4^et^ 



5 

Prepared as described for Example 173 using 5-(4-methyl-piperazine-1-sulfonyl)-thiazol-2- 
ylamine and dicyclohexylamine. 
HPLC-MS: mlz =527 (M+1 ) 

Example 297 

1 0 3-{5-Chloro-thiazol-2-yl)-1 -cyclopentyl-1 -(1 -proplonyl-piperidin-4-yl)-urea 



6 



Prepared as described in general procedure (G) using 3-amino-1-Boc-piperidine, cyclopent- 
none and 2-amino-5-chlorothiazole 
1 5 HPLC-MS: mlz =385 (M+1 ) 



Example 298 

1 -(1 -Acetyl-piperidin-4-yl)-1 -cyclohexyl-3-[5-(4-methyl-piperazine-1 -sulf onyl)-thiazol-2- 
yQ-urea 




Prepared as described for Example 173 using 5-(4-methyl-piperazine-1-sulfonyl)-thiazol-2- 
ylamine and 1-(4-cyclohexylamino-piperidin-1-yl)-ethanone. 
HPLC-MS: mlz =513 (M+1) 
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Example 299 

1^1-Acetyl-piperidin-4-yl)^K5^hloro-thiazol-2-yl)-Htrans-4Hnethyl-cyclohexy1)-urea 



5 Prepared as described in general procedure (G) using 1-[4-(frans-4-methyl- 
cyclohexylamino)-piperidin-1-yl]-ethanone and 5-chloro-2-aminothiazole. 
HPLC-MS: m/z =399 (M+1) 

Example 300 

{2-[3-(1-Acetyl-piperidin-4-yl)-3-(trans-4-methyl-cyclohexyl)-ureido]-thiazol-5- 
10 ylsulfanyl}-acetic acid 



Prepared as described in general procedure (G) 1-[4-(frans-4-methyl-cyclohexylarnino)- 
piperidin-1-yQ-ethanone and (2-amino-thiazol-5-ylsulfanyl)-aceticacid ethyl ester. 
15 HPLC-MS: mlz =455 (M+1) 

Example 301 

2-(3,3-DicycloheXyl-ureido)-5-methylsulfanyI-thlazole-4-carboxylicacid 



20 2^3>Dicyclohexyl-ureido)-5-methylsultanyl-thiazole-4-carboxylic acid ethyl ester was pre- 
pared as described in general procedure (H) using 2-(3,3-dicyclohexyl-ureido)-5-thiocyanato- 
thiazole-4-carboxylic acid ethyl ester and methyl iodide. Hydrolysis using general procedure 




a 





(F) gave the title compound. 
HPLC-MS: mlz =399 (M+1) 
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Example 302 

1,1-Dicyclohexyl-3-[4-methyl-5K2^iperidin-1-yl-ethylsulfanyl)-thiazol-2-yl]-urea 



Prepared as described in general procedure (H) using 1,1-dicydohexyl-3-(4-rnethyl-5- 
thiocyanato-thiazol-2-yl)-urea and N-(2-chloroethyl)piperidine. 
HPLC-MS: m/z =580 (M+1) 

Example 303 

1,1-Dicyclohexyl-3-[4-methyl-5-(2-pyrrolidin-1-yl-ethylsulfanyl)-thiazol-2-yll-urea 



Prepared as described in general procedure (H) using 1,1-dicyclohexyl-3-(4-methyl-5- 
thiocyanato-thiazol-2-yl)-urea and N-(2-chloroethyl)pyrrolidine. 
HPLC-MS: m/z =566 (M+1) 

Example 304 

1 -(1 -Butyryl-piperidin-4-yl)-3-(5-chloro-thiazol-2-yl)-1 -cyclopentyl-urea 



Prepared as described in general procedure (G) using 3-amino-1-Boc-piperidine, cyclopent- 
none and 2-amino-5-chlorothiazole 
HPLC-MS: m/z =421 (M+Na) 






Example 305 

3-{5-Chloro-thlazol-2-yl)-1 -(1 -cyclopentanecarbonyl-plperidin-4-yl)-1 -cyclopentyl-urea 
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Prepared as described in general procedure (G) using 3-amino-l-Boc-piperidine, cyclopent- 
none and 2-amino-5-chlorothiazo1e 
5 HPLC-MS: m/z =425 (M+1 ) 



Example 306 

3-(5-Chloro-thiazol-2-yl)-1 -cyclopentyl-1 -(1-ethanesulfonyl-piperidin-4-yI)-urea 




Prepared as described in general procedure (G) using 3-amino-l-Boc-piperidine, cyclopent- 
none and 2-amino-5-chlorothiazo!e 
HPLC-MS: m/z =421 (M+1) 



15 Example 307 

3-(5-ChIoro-thiazol-2-yl)-1 -cyclopentyl-1 -[1 -(propane-1 -sulf onyl)-piperldin-4-yI]-urea 




Prepared as described in general procedure (G) using 3-amino-l-Boc-piperidine, cyclopent- 
20 none and 2-amino-5-chlorothiazole 
HPLC-MS: mlz =435 (M+1) 



Example 308 

1 -(1 -Acetyl-piperidin^-yl)-1 
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Prepared as described in general procedure (H) and (I) 
HPLC-MS: m/z =41 2 (M+1) 

5 Example 309 

1 f 1-Dicyclohexyl-3-[4~met^ 

Prepared as described in general procedure (H) using 1,1-dicyclohexyl-3-(4-methyl-5- 
10 thiocyanato-thiazol-2-yl)-urea and N-(2-chloroethyl)morpholine. 
HPLC-MS: mlz =582 (M+1) 

Example 310 

3-(5-Chloro-thiazol-2-yl)-1-cyclohexyl-1-(1-pentanoyl-piperidin-4-yl)-urea 




15 

Prepared as described in general procedure (G) using 3-amino-l-Boc-piperidine, cydohex- 
none and 2-amino-5-chlorothiazole 
HPLC-MS: mlz =427 (M+1) 



Example 311 

20 3-(5-Chloro-thiazol-2-yl)-1 -cyclohexyl-1 -[1-(3-methyl-butyryl)-plperidin-4-yl]-urea 



6 
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Prepared as described in general procedure (G) using 3-amino-1-Boc-piperidine, cyclohex- 
none and 2-amino5-ch!orothiazole 
HPLC-MS: m/z =427 (M+1) 

Example 312 

5 3-(5^hloro-thiazol-2-yl)-1-cyclohexyl-1-[1-(2-methoxy-acetyl)-pIperidin-4-yl]-urea 



Prepared as described in general procedure (G) using 3-amino-1-Boc-piperidine, cyclohex- 
none and 2-amino-5-chlorothiazole 
1 0 HPLC-MS: mlz =41 5 (M+1 ) 

Example 313 

3-(5-Chloro-thiazol-2-yl)-1 -cyclohexyl-1 -[1 -(3,3-dimethyl-butyryl)-pIperidin-4-yl]-urea 



15 Prepared as described in general procedure (G) using 3-amino-1-Boc-piperidine, cyclohex- 
none and 2-amino-5-chlorothiazole 
HPLC-MS: m/z=463 (M+Na) 

Example 314 

3K5^hloro-thiazol-2-yl)-1-cyclohexyl-1-[1K3-piperidin-1-yl-propionyl)-pSperidin-^yl]- 
20 urea 






25 



Prepared as described in general procedure (G) using 3-amino-1-Boc-piperidine, cyclohex- 
none and 2-amino-5-chlorothiazole 
HPLC-MS: mlz =483 (M+1 ) 
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Example 315 

3-(5-Chloro-thiazol-2-yl)-1^yclohexyl-1-[1-(2-pyridin^-yl-acetyl)i)iperidin^-yll-urea 



Prepared as described in general procedure (G) using 3-amino-1-Boc-piperidine, cyclohex- 
none and 2-aminc-5-chlorothiazole 
HPLC-MS: mlz =462 (M+1 ) 

Example 316 

3H5-Chloro-thlazol-2-yl)-1-cyclohexyl-1-I1-(3-cyclopentyl-proplonyl)-plperidin^-yl]- 



Prepared as described in general procedure (G) using 3-amino-l-Boopiperidine, cyclohex- 
none and 2-amino-5-chlorothiazole 
HPLC-MS: mlz =490 (M+Na) 

Example 317 

3K5^hloro-thiazol-2-yl)-1-cyclohexyl-1-[H4-dimethylamino-butyryl)-piperidin-4-yl]- 
urea 



Prepared as described in general procedure (G) using 3-amino-1-Boc-piperidine, cyclohex- 
none and 2-amino-5-chlorothiazole 
HPLC-MS: mlz =456 (M+1) 




urea 
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Example 318 

3-(5-Chloro-thlazol-2-yl)-1-cyclohexyl-1-[1-(3,3,3-trifluoro-propionyl).p1peridln-4-yI]- 



5 

Prepared as described in general procedure (G) using 3-amino-1-Boc-piperidine, cyclohex- 
none and 2-amino-5-chlorothiazole 
HPLC-MS: mlz =453 (M+1 ) 

10 Example 319 

4^4-[3K5^hloro4hiazol-2-yl)-1^yclohexyl-ureido]-piperidin-1-ylH-oxo-butane-1- 
sulfonic acid amide 



1 5 Prepared as described in general procedure (G) using 3-amino-1 -Boc-piperidine, cyclohex- 
none and 2-amino-5-chlorothiazole 
HPLC-MS: mlz =492 (M+1) 

Example 320 

3^5^hloro-thiazol-2-yi)-1-cyclohexyl-1H1K3^ethoxy-propionyl)-piperidin-4-yl]-urea 



Prepared as described in general procedure (G) using 3-amino-1 -Boc-piperidine, cyclohex- 
none and 2-amino-5-chlorothiazole 
HPLC-MS: mlz =429 (M+1) 



urea 





20 




25 



Example 321 

1 ^yclohexyl-3-(5-methyl-thiazol-2-yl)-1 -(1 -propionyl-piperidin-4-yl)-urea 
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Prepared as described in general procedure (G) using 3-amino-1-Boopiperidine, cyclohex- 
5 none and 2-amino-5-methylthiazole 
HPLC-MS:/n/z=379 (M+1) 

Example 322 

1 -(1 -Butyryl-piperidin-4-yl)-1 -cyclohexyl-3-(5-methyl-thiazol-2-yl)-urea 




Prepared as described in general procedure (G) using 3-amino-l-Boc-piperidine, cyclohex- 
none and 2-amino-5-methylthiazole 
HPLC-MS:m/z=393 (M+1) 



Example 323 
15 1-(1-AcetyI-piperidin^-yl)-1^ 




Prepared as described in general procedure (G) using 1-[4-(trans-4-methyi- 
20 cydohexylamino)-piperidin-1-yl]-ethanone and 2-amino-5-methylthiazole 
HPLC-MS: m/z=379 (M+1) 



Example 324 

Htrans^Methyl-cyclohe^^ 
urea 



25 
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Prepared as described in general procedure (G) using 4-(4-Methyl-cyclohexylamino)- 
piperidine-1-carboxylic acid tert-butyf ester and 2-amino-5-methylthiazoIe 
HPLC-MS: m/z =393 (M+1) 



Example 325 

1^1^utyryl-piperidin^-yI)-1Kta^ 



Prepared as described in general procedure (G) using 4-(4-Methyl-cyclohexylamino)- 
piperidine-1-carboxyIic acid tert-butyl ester and 2-amino-5-methylthiazole 
HPLC-MS: m/z =407 (M+1) 

Example 326 

{2H"3^yclopentyW-(c/s^methyl-cycIo^ acid 



Prepared as described in general procedure (G). 
HPLC-MS: mlz =398 (M+1 ) 

Example 327 

1 -[1 -(3-Methoxy-propionyl)-piperidin-4-yll-1-( tans-4-methy!-cyclohexyl)-3-(5-methyl 
thiazo!-2-yl)-urea 
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Prepared as described in general procedure (G) using 4-(4-Methyl-cyclohexylarnino)- 
piperidine-1-carboxylic acid tert-butyl ester and 2-amino-5-methylthiazole 
HPLC-MS: mlz =423 (M+1) 

Example 328 

H4-Methyl^yclohexyl)-3Kfrans-5-metw^ 
piperidin-4-yQ-urea 



Prepared as described in general procedure (G) using 4-(4-Methyl-cyclohexylamino)- 
piperidine-1-carboxylic acid tert-butyl ester and 2-aminc-5-methylthiazole 
HPLC-MS: mlz =433 (M+1) 

Example 329 

3-<5-Chloro-thiazol-2-yl)-1 -cyclohexyl-1 -indan-2-yl-urea 



Prepared from indane, cyclohexanone and 2-aminc-5-methylthiazole as described in general 
procedures (A) and (B) 
HPLC-MS: mlz =376 (M+1) 

Example 330 

2-(3,3-Dicyclohexylureido)-4-methylthiazole-5-sulfonicacid piperidin-4-ylamlde 
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4-[2-(3,3-Dicyc!ohexyl-ur^ acid 
ethyl ester was prepared as described in Example 173 using ethyl 4-amino-1-piperidine car- 
5 boxylate, dicyclohexylamine and 2-acetylamino-thiazole-5-sulfonyI chloride. Reaction with 
33% HBr in acetic acid followed by chromatography afforded the title compound. 
HPLC-MS:m/z=484 (M+1) 



Example 331 

3-(5-Chloro-thiazol-2-yl)-1 -cyclohexyl-1 -[1 -(2,2,2-trifluoro-acetyl)-piperidin-4-yI]-urea 



10 




Prepared as described in general procedure (G) using 3-amino-l-Boc-piperidine, cyclohex- 
none and 2-amino-5-chlorothiazole 
HPLC-MS: /n/z=437 (M+1) 

15 Example 332 

(S)-(2^3-Cyclohexyl-3^1 -(thioph 
ylsulfanyl)-acetic acid 




20 Prepared from (3S>3-amino-1-Boc-pyrrolidine, cyclohexanone and 5-aminothiazol-2- 
mercaptoacetic acid ethyl ester as described in general procedure (G). 
HPLC-MS: m/z=481 (M+1). 



Example 333 

1 -(1 -Benzenesulfonyl-piperidin-4-yI)-3-(5-chloro-th iazol-2-yl)-1 -cyclohexyl-urea 
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Prepared as described in general procedure (G) using 3-amino-l-Boc-piperidine, cyclohex- 
none and 2-amino-5-chlorothiazole 
5 HPLC-MS: mlz = 483 (M+1) 

Example 334 

3-{5-Chloro-thlazo|.2-yl)-1-cyclohexyl-1-(1-methanesulfonyl-piperidin-4.yl)-urea 




10 

Prepared as described in general procedure (G) using 3-amino-1-Boc-piperidine, cyclohex- 
none and 2-amino-5-chlorothiazole 
HPLC-MS: mlz = 421 (M+1 ). 

Example 335 

15 3^5^hloro-thlazol-2-yl)-1^yclohexyl-141-(1-methyl-1H-imidazole-4-sulfonyl)-piperidin 
4-yl]-urea 




Prepared as described in general procedure (G) using 3-amino-l-Boc-piperidine, cyclohex- 
20 none and 2-amino-5-chlorothiazole 
HPLC-MS: mlz= 487 (M+1). 

Example 336 

3-(5-Chloro-thjazol-2-yl)-1-cyclohexyl-1-(1-ethanesulfonyl-piperidin-4-yl)-urea 
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Prepared as described in general procedure (G) using 3-amino-1-Boc-piperidine, cyclohex- 
none and 2-amino-5-chlorothiazole 
5 HPLC-MS: mlz = 435 (M+1). 

Example 337 

trans-3-(5-Chloro-thlazol-2-yl)-1-cyclohexyl-1-[1-(2-phenyl-ethenesulfonyl)-plperIdin-4- 
yl]-urea 



Prepared as described in general procedure (G) using 3-amino-1-Boc-piperldine, cyclohex- 
none and 2-amino-5-chlorothiazole 
HPLC-MS: mlz = 509 (M+1). 

Example 338 

1 5 3-(5-Chloro-thiazol-2-yl)-1 -cyclohexyl-1 -[1 -(4-methoxy-benzenesulfonyl)-piperidin-4-yl]- 



Prepared as described in general procedure (G) using 3-amino-l-Boc-piperidine, cyclohex- 
20 none and 2-amino-5-ch!orothiazole 
HPLC-MS: mlz = 51 3 (M+1 ). 

Example 339 

1 -(1 -Acetyl-piperidin-4-yl)-1 -cyclohexyl-3-(5-methylsulfanyl-thiazol-2-yl)-urea 




10 



urea 
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Prepared as described in general procedure (H) and (I) using 4-ll-cyclohexyl-3-(5- 
methylsulfanyl-thiazol-2-yl)-ureido]-piperidine-1-carboxyIic acid tert-butyl ester and methyl 

5 iodide. 

HPLC~MS:m/z=397 (M+1). 

Example 340 

1 -Cyclohexyl-3^5-methy Whiazo 




Prepared 3-amino-1-Boc-pyrrolidine and cyclohexanone as described in general procedure 
(G). 

HPLC-MS: /n/z = 405 (M+1). 

15 Example 341 

1 -(1 -AcetyI-pyrrolidin-3-yl)-1 -cyclohexyl-3-(5-methyl-thlazoI-2-yl)-urea 




20 Prepared 3-amino-1-Boc-pyrrolidine, cyclohexanone and 2-amino-5-methylthiazo!e as de- 
scribed in general procedure (G). 
HPLC-MS: mlz = 351 (M+1). 



Example 342 

[2-(3-Cyclohexyl-3-indan-2-yl-ureido)-thiazol-5-ylsulfanyl]-acetic acid 
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Prepared from indane, cyclohexanone and 5-aminothiazol-2-mercaptoacetic acid ethyl ester 
as described in general procedures (A) and (B) 
5 HPLC-MS: mlz = 432 (M+1 ). 



Example 343 

3-(5-Chloro-thiazol-2-yl)-1 -(<rans-4-methyl-cyclohexyl)-1 -(1 -propionyl-plperf din-4-yl) 
urea 




Prepared as described in general procedure (G) using 4-(4-methyl-cyclohexylamino)- 
piperidine-1-carboxylic acid tert-butyl ester and 2-amino-5-chlorothiazole 
HPLC-MS: m/z= 413 (M+1). 

15 Example 344 

1-(1^utyryl-plperidln^y0^5-chloro*hl^ 




Prepared as described in general procedure (G) using 4-(4-Methyl-cyclohexylamino)- 
20 piperidine-1 -carboxylic acid tert-butyl ester and 2-amino-5-chlorothiazole 
HPLC-MS: mlz = 427 (M+1). 

Example 345 

1-Cyclohexyl-3-(5-methylsulfanyl-thiazol-2-yl)-1-[1-(thiophene-2-carbonyI)-piperidin-4- 
yQ-urea 
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4-[1 -Cyclohexyl-3-(5-memylsulfanyl-thiazol-2-yl)-ureWo] acid tert-butyl 

ester was prepared as described in general procedure (H) and (I) using 4-[1-cyclohexyl-3-(5- 
5 thiocyanato-thiazol-2-yl)-ureido]-piperidine-1-carboxylic acid tert-butyl ester, dithioerythritol 
and methyl iodide. Removal of the Boc group and N-acylation using thiophene-2 carboxylic 
acid as described in general procedure (G), steps 3 and 4 gave the title compound. 
HPLOMS: m/z = 466 (M+1). 

Example 346 

10 1 -{1 -Butyryl-plperldin«4-yl)-1 -cyclohexyl-3-(5-methylsulfanyl-thiazoI-2-yl)-urea 



Prepared as described in general procedure (H) and (I) using 1-(1-butyryl-piperidin-4-yt)-1-(4- 
methyI-cyclohexyl)-3-(5"thiocyanato-thiazol-2-yl)-urea, dithioerythritol and methyliodide. 
15 HPLOMS: mlz = 426 (M+1 ). 

Example 347 

1 -(1 -Acetyl-plperidin-4-yl)-1 -cyclohexyl-3-[5-(2-morpholin-4-yl-ethylsulfanyl)-thiazol-2- 
y!]-urea 



20 Prepared as described in general procedure (H) and (I) using 1-(1-acetyl-piperidin-4-yl)-1- 
cydohexyl-S^S-thiocyanato-thiazol^-yl^urea, dithioerythritol and N-{2-chloroethyl)- 
morpholine 

HPLOMS: ro/z= 497 (M+1). 



Q 
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Example 348 

1 -CyclohexyI-3-[5-(2-morpholin-4.yl-ethy!sulf anyl)-thiazol-2-yl]-1 -[1 -{thiophene-2- 
carbonyI)-p!per!din-4-yI]-urea 



5 

4-{1-CyclohexyI-3-[5-(2-morpholin^^ 

carboxylic acid tert-butyl ester was prepared as described in general procedure (H) and (I) 
using 4-l1-<^clohexyl-3-(5-thiocyanat^ acid tert- 

butyl ester, dithioerythritol and N-(2-chloroethyl)-morpholine. Removal of the Boc group and 
10 N-acylatiori using thiophene-2 carboxylic acid as described in general procedure (G), steps 3 
and 4 gave the title compound. 
HPLC-MS: mlz = 565 (M+1). 

Example 349 

3-(5-Chloro-thIazol-2-yl)-1 -[1 -(3-methyI-butyryl)-piperidin-4-yl]-1 -(frans-4-methyl- 
15 cyclohexyl)-urea 



Prepared as described in general procedure (G) using 4-(4-Methyl-cydohexylamino)- 
20 piperidine-1 -carboxylic acid tert-butyl ester and 2-amino-5-chlorothiazoie 
HPLC-MS: mlz= 441 (M+1). 

Example 350 

3H5^hloro4hiazol-2-yl)-1^^ 
cydohexyl)-urea 





25 
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CH, 

Prepared as described in general procedure (G) using 4-(4-Methyl-cyclohexylamino)- 
piperidine-1-carboxylic acid tert-butyl ester and 2-amino-5-chlorothiazole 
5 HPLC-MS: mlz = 429 (M+1 ). 

Example 351 

1 ,1 -Dicyclohexyl-3-[5-(2-piperidin-1 -yI-ethylsulfanyl)-thiazol-2-yl]-urea 

10 Prepared as described in general procedure (H) using 1 ,1-dicyclohexyl-3-(5-thiocyanato- 
thiazol-2-yl)-urea, dithioerythritol and 1-(2-chloroethyl)-piperidine 
HPLC-MS: m/z= 566 (M+1). 

Example 352 

1 ,1 -Dicyclohexyl-3-[5-{2-pyrrolidin-1 -yl-ethylsulf anyl)-thiazol-2-yl]-urea 



15 



Prepared as described in general procedure (H) using 1,1-dicyclohexyl-3-(5-thiocyanato- 
thiazol-2-yl)-urea, dithioerythritol and 1-(2-chloroethyl)-pyrrolidine 
HPLC-MS: mlz - 556 (M+1). 

20 



Example 353 

1,1-Dlcyclohexyl-3-[5-(2-morpholln-4-yl-ethylsulfanyl)-thlazol-2-yl]-urea 
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Prepared as described in general procedure (H) using 1,1-dicyclohexyi-3-(5-thiocyanato- 
thiazo!-2-yl)-urea ( dithioerythritol and N-(2-chloroethyl)-morpholine 
HPLC-MS:m/z=568 (M+1). 

Example 354 

3K5-Chloro4hiazol-2-yI)-1^yclohexyl-1-(6-oxo-piperidin-3-yl)-urea 



Prepared from (4S)-aminovalerolactam, cyclohexanone and 2-amino-5-chlorothiazole as de- 
scribed in general procedures (A) and (B). 
HPLC-MS:m/z=357 (M+1). 

Example 355 

1 -(1 -Butyryl-piperidin-4-yl)-1 -cycloheptyl-3-(5-methyl-thlazol-2-yl)-urea 



Prepared from cycloheptylamine, N-Boc-piperidone and 2-amino-5-methy!thiazole as de- 
scribed in general procedure (G). 
HPLC-MS: n?/z= 407 (M+1). 

Example 356 

1-Cycloheptyl-3-(5-methyl^hiazol-2-yl)-1-(l-propionyl-piperidin-^yl)-urea 



Prepared from cycloheptylamine, N-Boc-piperidone and 2-amino-5-methylthiazoIe as de- 
scribed in general procedure (G). 
HPLC-MS: m/z= 393 (M+1). 
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Example 357 

1 -CycIoheptyM -(1 -cycIopentanecarbonyl-piperidin^-yl)^-(5-methyl-thiazol-2-yl)-urea 




5 Prepared from cycloheptylamine, N-Boc-piperidone and 2-amino-5-methylthiazole as de- 
scribed in general procedure (G). 
HPLC-MS:m/z = 433 (M+1). 

Example 358 

1-CycIoheptyl-1-(1-methanesulfonyl-piperidin4-yl)-3-(5-methyl4hlazol^^ 




Prepared from cycloheptylamine, N-Boc-piperidone and 2-amino-5-methylthiazole as de- 
scribed in general procedure (G). 
HPLC-MS:m/z = 415(M+1). 

15 Example 359 

1 -Cycloheptyl-3-(5-methyMhlazo 




Prepared from cycloheptylamine, N-Boc-piperidone and 2-amino-5-methylthiazole as de- 
20 scribed in general procedure (G). 
HPLC-MS:m/z = 443(M+1). 



Example 360 

3^5-Chloro4hiazol-2-yl)-1 -cyclope^ 
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CI 



Prepared from cycloheptylamine, N-Boc-piperidone and 2-amino-5-methylthiazole as de- 
scribed in general procedure (G). 
5 HPLC-MS: mlz = 407 (M+1). 

Example 361 

1 -Cycloheptyl-1 -(1 -ethanesulfonyl-piperidin-4-yI)-3-(5-methyl-thiazol-2-yl)-urea 



10 Prepared from cycloheptylamine, N-Boc-piperidone and 2-amino-5-methylthiazole as de- 
scribed in general procedure (G). 
HPLC-MS: mlz = 429 (M+1). 

Example 362 

[2-(3^yclohexyI-3-cyclopentylHjreido)-thiazol-5-ylsulfanyl]-aceticacid 



Prepared as described in general procedures (A) and (B) and (F) using cyclopentyl- 
cyclohexyl-amine 5-aminothiazol-2-mercaptoacetic acid ethyl ester. 
HPLC-MS: mlz = 384(M+1 ). 




15 




20 



Example 363 

1 .CycIopentyl-3^54nethyl-tM^ 
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p repare d from cycloheptylamine, N-Boc-piperidone and 2-amino-5-methylthiazole as de- 
scribed in general procedure (G). 
5 HPLC-MS: m/z = 415 (M+1). 



Example 364 

[2-(3-Cycloheptyl-3-cyclohexyl-ureido)4hia2ol-5-yIsuIfanyl]-acetic acid 




1 0 [2-(3-(^doheptyl-3^clohexyl-ureido)-thiazoI-5-ylsulfanyi]-acetic acid ethyl ester prepared 
as described in general procedure (A) using cyclohexyl-cycloheptylamine and 5- 
aminothiazole-2-mercaptoacetic acid ethyl ester. Hydrolysis using general procedure (F) 
gave the title compound. 
HPLC-MS: n?/z 412 (M+1). 

15 

Example 365 

{2-[3-CycloheptyW-(frans^-methyl^^ 
acid 




20 {2-[3-Cycloheptyl-3-(frans-4-m^ acid ethyl 

ester prepared as described in genera! procedures (A) and (B) using cycloheptyl-(frans-4- 
methyl-cyclohexyl)-amine and 5-aminothiazole-2-mercaptoacetic acid ethyl ester. Hydrolysis 
using general procedure (F) gave the title compound. 
HPLC-MS: mlz 426 (M+1). 



Example 366 

1 -(1 -Cyclopentanecarbonyl-piperidin-4-yl)-1 -(<rans-4-methyl-cyclohexyl)-3-(5-methyl 
thiazol-2-yl)-urea 
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CH, 

Prepared as described in general procedure (G) using 4-(frans-4-methyl-cycIohexylamino)- 
piperidine-1-carboxylic acid tert-butyl ester and 2-amino-5-chIorothiazoIe 
HPLC-MS: m/z 434 (M+1). 

Example 367 

1 -(1 -Acetyl-piperidin-4-yl)-3-[5-(2-diethylamino-ethylsulf anyI)-thiazol-2-yI]-1 -( trans-4- 
methyl-cyclohexyI)-urea 




10 Prepared as described in general procedures (H) and (I) using 1-(1-acetyl-piperidin-4-yl)-1- 
(frans^-me%lK^clohexyl)-3-(54hio(^anato-thiazol-2-yl)-urea, dithioerythritol and 2- 
diethylamino-ethanethiol 
HPLC-MS: m/z 496 (M+1). 



15 Example 368 

{2-[3-Cyclohexyl-3-(<rans^-propoxy<ycto^ 
acid 



Prepared as described in general procedures (A) and (B) and (F) using frans-4-propoxy- 
20 cyclohexyl]-cyclohexyI-amine and 5-aminothiazole-2-mercaptoacetic acid ethyl ester. 
HPLC-MS: m/z 456 (M+1). 



Example 369 

3^2^3-CyclohexyI-3-(<rans^-propoxy-cy^ 
25 propionic acid 
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Prepared as described in general procedures (A) and (B) and (F) using <rans-4-propoxy- 
cyclohexyl]-cyclohexyl-amine and 5-aminothiazole-2-mercaptopropionicacid ethyl ester. 
HPLC-MS: m/z 470 (M+1). 

Example 370 

3K2-[3^yclohexyI-3-(4-trifluoromethyl-cyclohexyl)-ureido]-thia2ol-5-yIsulfanylh 
propionic acid 



10 Prepared in 80% (383 mg) yield as described in the general procedure F from 3-{2-[3- 

cyclohexyl-3-(4-trifluoromethyl<yclohexyl)-ureido]4hiazol-5-ylsulfanyl^propionic acid methyl 

ester (494 mg, 1.0 mmol). 

1 H NMR (Acetone-de): 8 7.39 (br 1H). 7.31 (s, 1H), 3.62 (m, 1H), 3.51 (m, 1H), 2.93 (t, 2H), 
2.63 (t, 2H). 2.1 (m, 1H), 1.06-2.01 (m, 18 H) ppm; HPLC-MS: m/z480 (M+1). 

15 

Example 371 

Trans-3-(5-bromo-thiazol-2-yl)-1-cyclohexyl-1-(4-methyl-cyclohexyl)-urea 



Prepared in 60% (240 mg) yield as described in general procedure C using trans-4- 
20 methylcyclohexyl-cyclohexylamine (195 mg, 1 .0 mmol) and 2-amino-5-bromothiazole (179 
mg, 1.0 mmol). 

1 H NMR (CDCI3): S8A (br, 1H), 7.25 (s, 1H), 3.48 (m, 2H). 1.12-1.99 (m, 19H), 0.90 (d, 3H) 
ppm; HPLC-MS: m/z401 (M+1). 





25 



Example 372 

Trans-1-cyclohexyl-3-(5-formyl-thiazol-2-yl)-1-(4-methyl-cyclohexyl)-urea 
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Prepared in 40% (140 mg) yield as described for 1,1-dicyclohexy!-3- 5-formyl-thiazol-2-yl)- 
urea using cyclohexyl-(&-ans-4-methyl-cyclohexyl)-amine (195 mg, 1.0 mmol) and 2-amino-5- 
formylthiazole (128 mg, 1.0 mmol). 
5 1 H NMR (CDCI 3 ): 5 9.9 (s, 1H), 8.92 (br, 1H), 7.99 (s, 1H), 3.42 (m, 2H), 1.04-1.92 (m, 19H), 
0.90 (d, 3H) ppm; HPLC-MS: m/z350 (M+1). 

Example 373 

1-cyclohexyl-3-(5-hydroxymethyl-thia2ol-2-yl)-1-(frans-4-methyl-cyclohexyl)-urea 



To a solution of 1^clohexyl-3-(5-formyl-thiazol-2-yl>1-(frans-4-me%l-cyclohexyl)-urea (175 
mg, 0.5 mmol) in MeOH (5 mL) was added sodium borohydride (38 mg, 1 mmol). The mix- 
ture was stirred at rt for 10 min and the solution was poured into water (25 mL). The aqueous 
layer was extracted with ethyl acetate (2 x 20 mL). The organic layer was washed with water 
15 (2 x 20 mL), brine (1 x 20 mL), dried (anhydrous NaaSO,,) and concentrated to get frans-1- 
cyclohexyl-3-(5-hydroxymethyl-thiazol-2-yl)-1-(4-methyl-cyclohexyl)-urea in (90%, 158 mg) 

yield. 

1 H NMR (CDCI3): 8 9.20 (m, 1H), 7.22 (s, 1H), 4.74 (s, 2H), 3.63 (br, 1H), 3.43 (m. 2H), 1.04- 
1.85 (m, 19H), 0.89 (d, 3H) ppm; HPLC-MS: m/z 352 (M+1). 

20 

Example 374 

(S)-2-tert-Butoxycarbonylamino-3-{2H<rans-3-cyclohexyl-3-(4-methyI-cyclohexyl)- 
ureidoJ-thiazol-5-ylsulfanyl}-propionic acid methyl ester 




10 
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Prepared in 60% (333 mg) yield as described in general procedure (D) using /rans-3-(5- 
bromo-thiazol-2-yl)-1<yclohexyl-1-(4-rnethyl-cyclohexyl)-urea (400 mg, 1.0 mmol) and N- 
(tert-butoxycarbonyl)-L-cysteine methyl ester (470 mg, 2.0 mmol). 

1 H NMR (CDCI 3 ): 5 7.39 (br, 1H), 7.32 (s, 1H), 6.84 (d, 1H), 3.66 (s, 3H). 3.40 (m, 3H). 3.16 
5 (m, 2H), 1 .64-1 .82 (m. 16H), 1 .44 (s, 9H), 1 .1-1 .43 (m, 3H). 0.90 (d, 3H) ppm; HPLC-MS: m/z 
555 (M+1). 

Example 375 

(S)-2-tert-Butoxycarbonylamino-3-{2-[<rans-3-cyclohexyl-3-(4-methyl-cyclohexyl)- 
ure!do]-thiazol-5-ylsulfanyl}-propionic acid 



Prepared in 70% (95 mg) yield as described in general procedure (F) from (S)-2-tert- 
butoxyraroonylamino-3-{2-[frans-3-cyclohexyl-3-(4-methyl-cyclohexyl)-ureido]-^ 

ylsulfanyl}-propionic acid methyl ester (139 mg, 0.25 mmol). 
HPLC-MS: m/z 541 (M+1). 

Example 376 

(S)-2-{2-[3-cyclohexyl-3-(frans-4HTiethyl*^ 
methoxycarbonyl-ethyl-ammonium chloride 



20 Prepared in 75% (86 mg) yield as described in general procedure (M) from <S)-2-tert- 
butaxycaibonyla^ 

ylsulfanyO-propionic acid methyl ester (139 mg, 0.25 mmol). 
HPLC-MS: m/z 456 (M+1). 





25 Example 377 

(S)-1^arboxy-2K2-[3-cyclohex^ 
ylsu!fanyI}-ethyl-ammonium chloride 
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"OH 



Prepared in 70% (77 mg) yield as described in general procedure (M) from (S)-2-tert- 
butoxycarbonylamino-3-{2-[(trans)^ 
ylsulfanylhpropionicacid (135 mg, 0.25 mmol). 
5 HPLC-MS: mlz 442 (M+1 ). 

Example 378 

4-{1-Cyclohexyl-3-[5-(4-ethanesulfonyl-piperazin-1-ylmethyl)-thiazol-2-yl]-ureido}- 
piperidine-1-carboxylic acid tert-butyl ester 



Prepared in 50% (299 mg) yield as described in general procedure (B) from 4-[1-cyclohexyl- 
3-(5-fomiyl-thiazol-2-yl)-ureido]-piperidine-1-carboxylic acid tert-butyl ester (436 mg, 1.0 
mmol) and 1-ethanesulfonyl-piperazine hydrochloride (215 mg, 1.0 mmol). 4-[1-Cyclohexyl- 

3- (5-formyl-thiazol-2-yl)-ureido]-piperidine-1 -carboxylic acid tert-butyl ester (50%, 21 8 mg) 
15 was prepared as described in the procedure for 1 ,1-dicyclohexyl-3-(5-formyl-thiazol-2-yl)- 

urea using 4-cyclohexyiamino-piperidine-1 -carboxylic acid tert-butyl ester (282 mg, 1.0 
mmol) and 2-amino-5-formylthiazole (128 mg, 1.0 mmol). 
HPLC-MS: mlz 599 (M+1). 

20 Example 379 

4- {1-Cyclohexyl-3^5^4<llmethylsulfamoyl-piperazin-1-ylmethyl)-thlazol-2-yl]-ureldo}- 
piperidine-1 -carboxylic acid tert-butyl ester 



Prepared in 55 % (338 mg) yield as described in general procedure (B) from 4-[1-cyclohexyl- 
25 3-(5-formyl-thiazol-2-yl)-ureido]-piperidine-1-carboxylic acid tert-butyl ester (436 mg, 1 .0 
mmol) and piperazine-1 -sulfonic acid dimethylamide hydrochloride (230 mg, 1.0 mmol). 



10 
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HPLC-MS: m/z 614 (M+1). 
Example 380 

4^2-[3-CyclohexyI-3-(1-cyc1opentanecarbonyl-piperidin-4-yl)-ureido]-thiazol-5- 
ylmethyl}-piperazine-1 -sulfonic acid dimethylamide 



Prepared in 75% (229 mg) yield as described in general procedure (N) from 4-{1-cyclohexyl- 
3-[5-(4-dimethylsulfamoyl-pipera^ 

(275 mg, 0.5 mmol) and cyclopentanecarbonyl chloride (80 mg, 0.6 mmol). 
1 H NMR (CDCI 3 ): 8 7.52 (br, 1H). 7.09 (s, 1H), 4.76 (d, 2H). 4.04 (d, 2H), 3.76 (m, 2H), 3.64 
(s, 2H), 3.26 (m, 4H), 2.87-3.10 (m, 1H), 2.81 (s, 6H). 2.52 (m, 4H), 1.15-2.14 (m. 22H) ppm; 
HPLC-MS: mlz 610 (M+1). 

Example 381 4-{2-[3-(1-Butyryl-piperidin-4-yl)-3-cyclohexyl-ureido]-thiazol-5-ylmethyl}- 
piperazine-1 -sulfonic acid dimethylamide 



Prepared in 70% (204 mg) yield as described in general procedure (N) from 4-{1-cyclohexyl- 
3^5-(4-dimethylsulfamoyl-piperazin-1-ylmethyl)-thiazol-2-yl]-ureido}-piperidinium; chloride 

(275 mg) and butyryl chloride (64 mg, 0.6 mmol). 

1 H NMR (CDCI 3 ): 6 7.30 (br, 1H), 7.11 (s. 1H). 4.75 (d, 2H), 3.94 (d, 2H), 3.78 (m. 2H), 3.65 
(s, 2H), 3.27 (m, 4H), 3.06 (t, 1H), 2.83(s, 6H), 2.52 (m, 4H). 2.32 (t, 2H), 1.05-2.21 (m, 16H). 

0. 95 (t, 3H) ppm; HPLC-MS: m/z 584 (M+1). 

Example 382 

1. Cyclohexyl-1-(1-cyclopentanecarbonyl-piperidin-4-yl)-3-[5-(4-ethanesulfonyl- 
piperazin-1-ylmethyl)-thiazol-2-yl]-urea 
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Prepared in 65% (193 mg) yield as described in general procedure (N) from 4-{1-cyclohexyl- 
3-[5-(4H5thanesulfonyl-piperazin-1-^ chloride ( 268 

mg, 0.5 mmol) and cyclopentanecarbonyl chloride (80 mg, 0.6 mmol). 
5 1 H NMR (CDCI3): 8 7.52 (br, 1H), 7.08 (s, 1H), 4.78 (d, 2H), 4.06 (d, 2H), 3.8 (m, 2H), 3.65 (s, 
2H). 3.29 (m, 4H), 2.87-3.03 (m, 3H). 2.54 (m, 4H), 1.54-2.12 ((m, 20H), 136 (t, 3H), 1.05- 
1.32 (m, 2H) ppm; HPLC-MS: mlz 595 (M+1). 

Example 383 

1 0 7Vans-1 -cyclohexyl-3-[5-(4-ethanesulf onyl-piperazin-1 -ylmethyl)-thiazol-2-yl]-1 -(4- 
methyl-cydohexyl)-urea 



Prepared in 60% (307 mg) yield as described in general procedure (B) from trans-1- 
cyclohexyl-3-(5-formyl-thiazol-2-yl)-1-(4-methyl-cyclohexyl)-urea (349 mg, 1.0 mmol) and 1- 
1 5 ethanesulfonyl-piperazine hydrochloride (21 5 mg, 1 .0 mmol). 

'H NMR (CDCI3): 5 7.60 (br, 1H), 7.12 (s, 1H), 3.66 (s, 2H), 3.42 (m, 2H), 3.29 (m, 4H), 2.93 
(q, 2H), 2.56 (m, 4H), 1.60-1.99 (m, 16H), 1.36 (t, 3H), 0.95-1.35 (m, 3H), 0.88 (d, 3H) ppm; 
HPLC-MS: mlz 51 2 (M+1). 

20 Example 384 

rrans-4-{2-[3-cyclohexyl-3-(4-methyl-cyclohexyl)-ureiclo]-thiazol-5-yImethyl}- 
piperazine-1 -sulfonic acid dimethylamide 



Prepared in 62% (326 mg) yield as described in general procedure (B)from frans-1- 
25 cyclohexyl-3-(5-formyl-thiazol-2-yl)-1 -(4-methyl-cyclohexyl)-urea (349 mg, 1 .0 mmol) and 
piperazine-1 -sulfonic acid dimethylamide hydrochloride (230 mg, 1 mmol). 
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1 H NMR (CDCI3): 8 7.58 (br, 1H), 7.11 (s, 1H), 3.65 (s, 2H), 3.46 (m, 2H), 3.25 (m f 4H), 2.82 
(s, 6H), 2.52 (m ( 4H), 1.01-1.99 (m f 19H), 0.89 (d, 3H) ppm; HPLC-MS: mlz 527 (M+1). 

Example 385 
5 Trans-3K4^2-[3-cyclohexyl-3^ 

piperazine-1-suIfonyl)-propionic acid methyl ester 



Prepared in 60% (342 mg) yield as described in general procedure (B) from trans-l- 
cyclohexyl-3-(5-formyl-thiazol-2-yl)-1-(4-methyl^clohexyl)-ure^ (349 mg, 1.0 mmol) and 4- 
1 0 (2-methoxycarbonyl-ethanesulfonyl)-piperazin-1 -ium; chloride (273 mg , 1 .0 mmol). 

1 H NMR (CDCI3): 8 7.22 (br, 1H), 7.10 (s, 1H), 3.73 (s, 3H), 3.65 (s, 2H), 3.41 (m, 2H), 3.28 
(br, 4H), 3.23 (t, 2H) t 2.83 (t, 2H), 2.54 (br, 4H), 1.02-1.94 (m, 19H), 0.88 (d, 3H) ppm; 
HPLC-MS: mlz 570 (M+1). 

15 Example 386 

7rans-3-(4^2-[3-Cyclohexyl-3-(4-me^ 
piperazine-1-sulfonyl)-propionic acid 



Prepared in 80% (223 mg) yield as described in general procedure (F) from frans-3-(4-{2-[3- 
20 cyclohexyI-3-(4-methyl-cydohexyl^ 

propionic acid methyl ester (285 mg, 0.5 mmol). 

1 H NMR (DMSO-de): 8 7.08 (s, 1H), 6.78 (br, 1H) f 3.55 (s, 2H), 3.31 (m ( 2H) t 3.21 (t, 2H), 
3.14 (br, 4H), 2.46 (t, 2H), 2.40 (br, 4H), 1.11-1.87 (m, 19H), 0.84 (d, 3H) ppm; HPLC-MS: 
mlz 556 (M+1). 

25 

Example 387 

Trans-3K4^243-cycloheptyl-3-(4-meta^^ 
piperazine-1-sulfonyl)-propionic acid methyl ester 
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Prepared in 65% (380 mg) yield as described in general procedure (B) from frans-1- 
cydoheptyl-3-(5-formyl-thiazol-2-yl)-1K4-methyl-cyclohexyl)-urea (364 mg, 1.0 mmol) and 4- 
(2-methoxycartJonyl-ethanesulfonyl)-piperazin-1-ium chloride (273 mg, 1 mmol). 
5 'H NMR (CDCI 3 ): 6 7.52 (br, 1H), 7.1 1 (s, 1H), 3.73 (s, 3H), 3.66 (s, 2H), 3.44 (m, 2H), 3.28 
(br. 4H), 3.22 (t, 2H), 2.81 (t. 2H), 2.55 (br, 4H), 1.05-2.1 (m, 21H), 0.88 (d. 3H) ppm; HPLC- 
MS:m/z584(M+1). 

Example 388 

10 7ra/is-3-(4-{2-l3-cycloheptyl-3-(4-methyl-cyc1ohexyl)-ureido]-thiazol-5-y1methyI}- 
pi perazi ne-1 -su If onyI)-propionic acid 



Prepared in 75% (214 mg) yield as described in general procedure (F) from fra/>s-3-(4-{2-r3- 
cycloheptyl-3-(4-methyl-<^dote 
1 5 propionic acid methyl ester (293 mg, 0.5 mmol). 

1 H NMR (DMSO-d 6 ): 8 7.07 (br, 1H), 7.05 (s, 1H). 3.55 (s, 2H), 3.49 (br, 2H), 3.21 (m, 2H), 
3.14 (br, 4H), 2.431 (t, 2H), 2.41 (br, 4H), 0.88-2.12 (m, 21 H). 0.84 (d, 3H) ppm; HPLC-MS: 
mlz 570 (M+1). 

20 Example 389 

3K5-Bromo.thlazol-2-yT)-1-cyclohexyl-141-(2-fluoro-phenyl)-piperldin-4-yl]-urea 



Prepared in 50% (241 mg) yield as described in general procedure (C) from cyclohexyl-{1-(2- 
fluoro-phenyl)-piperidin-4-yl]-amine (276 mg, 1.0 mmol) and 5-bromo-thiazol-2-ylamine (179 
25 mg, 1.0 mmol). 
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1 H NMR (CDCI3): 5 8.12 (br, 1H), 7.25 (s, 1H) f 6.95-7.09 (m, 4H), 3.83 (m, 1H), 3.51 (d, 1H), 
3.42 (br, 1H), 3.40 (t, 1H), 2.77 (t, 1H), 2.63 (t, 1H), 1.68-2.21 (m, 10H), 1.17-1.41 (m, 2H) 
ppm; HPLC-MS: mlz 482 (M+1). 



Example 390 

3-(5-Bromo-thiazol-2-yl)-1 -cyclohexyl-1 -(4-phenyl-cyclohexyI)-urea 




Prepared in 50% (232 mg) yield as described in general procedure (C) from cyclohexyI-(4- 
phenyl-cyclohexyl)-amine (257 mg, 1.0 mmol) and 5-bromo-thiazol-2-ylamine (179 mg, 1.0 
10 mmol). 

1 H NMR (CDCI3): 5 8.20 (br, 1H), 7.06-7.25 (m, 6H), 3.68 (m, 1H), 3.42 (m, 1H), 1.56-2.51 
(m, 17H), 1.14-1.35 (m, 2H) ppm; HPLC-MS: mlz 463 (M+1). 



Example 391 

15 1,1 ^D!cyclohexyl-3-[5-(lsopropylamlno-methyl)-thiazol-2-yI3-urea 




Prepared as described In general procedure (P) using 1,1-dicyclohexyl-3-(5-formyl-thiazol-2- 
yl)-urea (100 mg. 0.30 mmol), isopropylamine (30 pL, 0.36 mmol) and sodium triacetoxy- 
borohydride (101 mg, 0.48 mmol) to afford 47 mg (42%) of the desired product after purifica- 
20 tion. 

1 H NMR (CDCI3): £7.12 (s, 1H), 4.54 (s, 2H). 3.94 (br, 1H), 3.42 (br, 1H), 3.04 (m, 1H), 2.18 
(m, 2H), 1.83 (m, 6H), 1.68 (m, 6H), 1.07-1.38 (m, 14H) ppm; HPLC-MS: mlz 379 (M+1). 



Example 392 

25 1 ,1 -Dicyclohexyl-3-(5-cyclopentylaminomethyl-thlazol-2-yl)-urea 



6 
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Prepared as described in general procedure (P) using 1,1-dicyclohexyl-3-(5-formyl-thiazol-2- 
yl)-urea (100 mg, 0.30 mmol), cyclopentylamine (45 uL, 0.45 mmol) and sodium triacetoxy- 
borohydride (102 mg, 0.48 mmol) to afford 45 mg (37%) of the desired product after purifica- 



5 1 H NMR (CDCI 3 ): £7.08 (s, 1H), 4.53 (s, 1 H), 3.85 (s, 2H), 3.40 (br, 1H), 3.12 (m, 1H), 2.60 
(m, 2H), 1.49-1.75 (m. 8H), 1.78-1.98 (m, 8H), 1.04-1.36 (m, 14H) ppm; HPLC-MS: m/z405 



Example 393 

1 0 4-{[2-(3,3-Dicyclohexyl-ureido)-thiazol-5-ylmethyfl-amlno}-benzolc acid methyl ester 



Prepared as described in general procedure (P) using 1,1-dicyclohexyl-3-(5-formyl-thiazol-2- 
yl)-urea (160 mg. 0.48 mmol), acetic acid (27 uL, 0.48 mmol), methyl 4-amino benzoate (144 
mg, 0.95 mmol) and sodium triacetoxyborohydride (303 mg, 1.43 mmol) to afford 106 mg 
1 5 (47%) of the desired product after purification. 

'H NMR (CDCI3): £8.17 (br, 1H), 7.86 (d, 2H), 7.23 (s, 1H), 6.60 (d, 2H), 4.47 (s, 3H), 3.85 
(m, 3H), 3.42 (m, 2H). 1.78-1.84 (m, 8H), 1.62-1.74 (m, 6H), 1.24-1.38 (m, 4H), 1.10-1.22 (m, 
2H) ppm; HPLC-MS: m/z471 (M+1). 

20 Example 394 

(4-{[2-(3,3-Dicyclohexyl-ureido)-thiazol-5-ylmethyl]-amino)-phenyl)-acetic acid ethyl 



Prepared as described in general procedure (P) using 1,1-dicyclohexyl-3-(5-formyl-thiazol-2- 
25 yl)-urea (100 mg. 0.298 mmol), acetic acid (17 uL, 0.29 mmol), (4-amino-phenyl)-acetic acid 
ethyl ester (14 mg, 0.45 mmol) and sodium triacetoxyborohydride (101 mg, 0.48 mmol) to 
affoid 43 mg (30%) of the desired product after purification. 

1 H NMR (CDCU): £7.19 (s, 1H), 7.07 (d, 2H), 6.58 (d, 2H), 4.38 (br, 2H), 4.1 1 (q, 2H), 3.47 
(s, 2H), 3.40 (br, 1H), 1.77-1.86 (m, 8H), 1.60-1.74 (m, 6H), 1.09-1.35 (m, 11H) ppm; HPLC- 
30 MS: m/z 499 (M+1). 



tion. 



(M+1). 




ester 



Q. 
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Example 395 

4^{[2^3,3-Dicyclohexyl-ureldo)4hiazoI-5-yImethyl]^mlno}-methyl)-benzoic acid methyl 
ester 



Prepared as described in general procedure (P) using 1,1-dlcyclohexyl-3-(5-formyl-thiazol-2- 
yl)-urea (150 mg. 0.42 mmol), acetic acid (24 yL, 0.42 mmol), 4-aminomethyi-benzoic acid 
methyl ester (170 mg, 0.84 mmol) and sodium triacetoxyborohydride (268 mg, 1.27 mmol) to 
afford 74 mg (36%) of the desired product after purification. 
10 HPLC-MS: m/z485 (M+1). 

Example 396 

{[2-{3,3-Dlcyclohexyl-ureido)-thlazol-5-ylmethyl]-amino}-acetic acid methyl ester 



15 Prepared as described in general procedure (P) using 1,1-dicyclohexyl-3-(5-formyl-thiazol-2- 
yl)-urea (31 mg. 0.095 mmol), glycine methyl ester hydrochloride (24 mg, 0.20 mmol) and 
sodium triacetoxyborohydride (61 mg, 0.286 mmol) to afford 15 mg (39%) of the desired 
product after purification. 

1 H NMR (CDCI 3 ): £7.14 (s, 1H). 3.93 (s, 2H),3.72 (s, 3H), 3.42 (m, 3H), 3.00 (br, 1H), 1.78- 
20 1.40 (m, 6H), 1.53-1.75 (m, 10H), 1.11-1.40 (m, 6H) ppm; HPLC-MS: mlz 409 (M+1). 

Example 397 

1 -[2K3,3-Dicyclohexyl-ureido)-th^ acid ben- 

zyl ester 



Prepared as described in general procedure (P) using 1,1-dicyclohexyI-3-(5-formyl-thiazol-2- 
yl^urea (75 mg. 0.223 mmol), pyrrolidine-2(R)-carboxylic acid benzyl ester hydrochloride (73 



5 





25 
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mg, 0.31 mmol) and sodium triacetoxyborohydride (71 mg, 0.335 mmol) to afford 92 mg 
(78%) of the desired product after purification. 

1 H NMR (CDCIa): $7.49 (m, 2H), 7.37 (m. 3H), 7.04 (s, 1H), 5.16 (q, 2H), 4.54 (m, H), 3.87 
(dd, 2H), 3.39 (m, 3H), 3.08 (m. 1H), 2.85 (m, 1H), 2.61 (m, 1H), 1.91-2.12 (m, 1H), 1.80- 
5 1.88 (m, 6H), 1.64-1.76 (m, 8H), 1.12-1.40 (m, 6H) ppm; HPLC-MS: mlz 525 (M+1). 

Example 398 

1-[2-(3,3-Dicyc1ohexyl-ureido)-thiazol-5-yl-methyll-pyrrolidine.2(R)-carboxylicacid 



1 0 1 -[2-(3>Di(^clohexyl-ureido)-thiazol-5-ylmethyfl-pyrrolidine-2(R)-carboxylic acid benzyl es- 
ter (50 mg, 0.095 mmol) was combined with palladium on carbon (25 mg) in MeOH. Vacuum 
was applied to degas the mixture. The reaction was subjected to hydrogen and vigorous stir- 
ring until no ester could be detected (36 h). After filtering and concentration, 35 mg (84%) 
pure acid was obtained by trituration. 

15 HPLC-MS: mlz 435 (M+1). 

Example 399 

1,1-Dicyclohexyl-3-[5-(3-oxo-piperazin-1-ylmethyl)-thiazol-2-yl]-urea 



20 Prepared as described in general procedure (P) using 1 ,1 -dicyclohexyl-3-(5-formyl-thiazol-2- 
yl)-urea (40 mg, 0.12 mmol), 2-piperazinone (18 mg, 0.18 mmol), acetic acid (7 pL. 0.12 
mmol) and sodium triacetoxyborohydride (38 mg, 0.18 mmol) to afford 20 mg (40%) of the 
desired product after purification. 

1 H NMR (CDCI 3 ): £7.14 (s, 1H), 6.35 (s, 1H), 4.62 (br, 1H), 3.72 (s, 2H), 3.43 (m, 2H), 3.34 
25 (m, 2H), 3.18 (s, 2H), 2.69 (m, 2H), 1.79-1.87 (m, 6H), 1.62-1.73 (m, 6H), 1.12-1.39 (m, 8H) 
ppm; HPLC-MS: m/z420 (M+1). 

Example 400 

1 ,1 -Dlcyclohexyl-3-[5-(3-oxo-pyrazolldin-1 -ylmethyl)-thiazol-2-yl]-urea 
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Prepared as described in general procedure (P) using 1,1-dicyclohexyl-3-(5-formyl-thiazol-2- 
yl)-urea (42 mg. 0.125 mmol), 3-pyrazolidinone hydrochloride (23 mg, 0.188 mmol) and so- 
dium triacetoxyborohydride (40 mg, 0.188 mmol) to afford 8 mg (16%) of the desired product 
5 after purification. 

1 H NMR (CDCI3): £8.07 (s, 1H), 7.40 (s, 1H), 4.45 (m, 2H), 3.42 (m, 2H), 3.07 (m, 3H), 2.89 
(m, 2H), 2.19 (2H), 1.83 (m, 4H), 1.68 (6H), 1.12-1.40 (8H) ppm; HPLC-MS: m/z406 (M+1). 

Example 401 

10 {[2-(3,3-Dicyclohexyl-ureido)-thiazol-5-ylmethyl]-amino}-acetIc acid tert-butyl ester 

Prepared as described in general procedure (P) using 1,1-dicydohexyl-3-(5-formyl-thiazol-2- 
yl)-urea (67 mg. 0.20 mmol), glycine tert-butyl ester hydrochloride (50 mg, 0.30 mmol) and 
sodium triacetoxyborohydride (59 mg, 0.28 mmol) to afford 62 mg (68%) of the desired prod- 
15 uct after purification. 

1 H NMR (CDCI3): £7.14 (s, 1H), 3.91 (s, 2H), 3.43 (m, 2H), 3.30 (s, 2H), 2.68 (br, 1H), 1.59- 
1.93 (m, 12H). 1.46 (s, 9H), 1.10-1.39 (m, 8H) ppm; HPLC-MS: mlz 451 (M+1). 



Example 402 

20 {[2-(3,3-Dlcyclohexyl-ureido)-thiazol-5-ylmethyll-amino}-aceticacid 




{[2-(3,3-Dicyclohexyl-un3ido)-thiazol-5-ylmethyl]-amino}-acetic acid tert-butyl ester (14 mg, 
0.03 mmol) was dissolved in methylene chloride. Hydrogen chloride (100 //L, 4N in dioxane) 
was added and the reaction was stirred at ambient temperature until no ester could be de- 
25 tected. The reaction was diluted with diethyl ether and concentrated. The resulting residue 
was dissolved in a minimum amount of methylene chloride, precipitated with diethyl ether 
and decanted. This was repeated to afford 9 mg (69%) of the desired compound. HPLC- 
MS: mlz 395 (M+1). 
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Example 403 

1 -[2K3,3-Dlcyclohexyl^reldo)-thlazol-5-ylmethy^pyrrolidjne-3-carboxylic acid benzyl 
ester 




Prepared as described in general procedure (P) using 1,1-dicyclohexyl-3-(5-formyl-thiazol-2- 
yl)-urea (67 mg. 0.20 mmol), pyrrolidine-3-carboxylic acid benzyl ester hydrochloride (50 mg, 
0.25 mmol) and sodium triacetoxyborohydride (55 mg, 0.26 mmol) to afford 52 mg (50%) of 
the desired product after purification. 
10 1 H NMR (CDCI 3 ): £7.34 (m, 5H), 7.1 1 (s, 1H), 5.12 (d, 2H), 3.74 (s, 2H), 3.42 (m, 2H), 2.95- 
3.09 (m, 2H), 2.65-2.78 (m, 2H), 2.53 (m, 1H) 2.00-2.15 (m, 2H), 1.61-1.88 (m, 12H), 1.10- 
1.37 (m, 8H) ppm; HPLC-MS: /n/z 525 (M+1). 

Example 404 

15 1 -[2-(3,3-Dlcyclohexyl-ureido)-thiazoU5-ylmethyll-pyrrolldine-3-carboxylic acid 



1-[2-(3,3-Dicyclohexyl-ureidoHhiazol-5-ylmethyn-pyiTon acid benzyl ester 

(30 mg, 0.057 mmol) was combined with palladium on carbon (20 mg) in MeOH. Vacuum 
was applied to degas the mixture. The reaction was subjected to hydrogen and vigorous stir- 
20 ring until no ester could be detected (24 h). After filtering and concentration, the pure acid 
was obtained by trituration. 
HPLC-MS: mlz 435 (M+1). 

Example 405 

25 1 ,1 -Dicyclohexyl-3-(5-morpholin-4-ylmethyl-thiazoI-2-yl)-urea 
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Prepared as described in general procedure (P) using 1,1-dicydohexyl-3-(5-formyl-thiazol-2- 
yl)-urea (100 mg. 0.30 mmol), acetic acid (18 uL, 0.30 mmol), morpholine (78 uL, 0.90 mmol) 
and sodium triacetoxyborohydride (70 mg, 0.33 mmol) to afford 42 mg (34%) of the desired 
product after purification. 

1 H NMR (CDCI3): £7.02 (s, 1H), 3.70 (m, 4H), 3.62 (s, 2H), 3.44 (m, 2H), 2.48 (m, 4H), 1.78- 
1.89 (m, 8H), 1.60-1.74 (m, 8H), 1.11-1.40 (m, 4H) ppm; HPLC-MS: mlz 407 (M+1). 

Example 406 

4-[2-(3,3-DlcycIohexyl-ureldo)-thlazol-5-ylmethyl]-morpholine-2-carboxylic acid 



Prepared 1 1 mg (58%) following the general procedures (P) and (F) using 1,1-dicyclohexyl- 
3-(5-formyl-thiazol-2-yl)-urea (70 mg. 0.21 mmol) and morpholine-2-carooxylic acid benzyl 
ester hydrochloride (77 mg, 0.30 mmol). 
HPLC-MS: mlz 451 (M+1). 

Example 407 

1 ,1 -Dicyclohexyl-3-(5-thlomorpholin-4-ylmethyl-thiazol-2-yl)-urea 



Prepared as described in general procedure (P) using 1,1-dicydohexyl-3-(5-formyl-thiazol-2- 
yl)-urea (60 mg. 0.18 mmol); acetic acid (11 uL, 0.18 mmol), thiomorpholine (21 pL, 0.22 
mmol) and sodium triacetoxyborohydride (38 mg, 0.20 mmol) to afford 7 mg (9%) of the de- 
sired product after purification. 

'H NMR (CDCI3): £7.15 (s, 1H), 3.90 (m, 4H), 3.74 (s, 2H), 3.48 (m, 2H), 2.67 (m, 4H), 1.79- 
1.92 (m, 8H), 1.62-1.77 (m, 8H), 1.12-1.42 (m, 4H) ppm; HPLC-MS: mlz 423 (M+1). 

Example 408 

1 ,1 -Dlcyclohexyl-3-[5-(1 ,1 -dioxo4hiomorphoHn-4-ylmethyl)-thiazol-2-yl]-urea 
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Prepared as described in general procedure (P) using 1,1-dicyclohexyl-3-(5-formyl-thiazol-2- 
yl)-urea (67 mg. 0.20 mmol), 1,1-dioxo-thiomorpholine hydrochloride (52 mg, 0.30 mmol) and 
sodium triacetoxyborohydride (51 mg, 0.24 mmol) to afford 16 mg (18%) of the desired prod- 
5 uct after purification. 

1 H NMR (CDCI 3 ): £7.12 (s, 1H), 3.76 (s, 2H), 3.42 (m, 2H), 3.03 (m, 8H), 1.78-1.96 (m, 6H), 
1.61-1.78 (m, 6H), 1.09-1.45 (m, 8H) ppm; HPLC-MS: mlz 455 (M+1). 

Example 409 

10 1 ,1 -Dlcyclohexyl-3-[5-(4-oxo-piperidin-1 -yImethyl)-thiazol-2-yl]-urea 




6 



Prepared as described in general procedure (P) using 1,1-dicyclohexyl-3-(5-formyl-thiazol-2- 
yl)-urea (34 mg. 0.10 mmol), 4-piperidone hydrochloride (46 mg. 0.30 mmol) and sodium tri- 
acetoxyborohydride (25 mg, 0.12 mmol) to afford 5 mg (12%) of the desired product after pu- 
15 rification. 

1 H NMR (CDCI3): £7.99 (br, 1H), 7.11 (s, 1H), 3.91 (m, 2H), 3.74 (s, 2H), 3.42 (m, 2H), 2.77 
(m, 2H). 2.44 (m, 2H), 1.79-1.91 (m, 8H). 1.62-1.75 (m, 8H), 1.09-1.41 (m, 4H) ppm; HPLC- 
MS: mlz 419 (M+1). 



20 Example 410 

1,1-Dicyclohexyl-3K5-(4-proplonyl-piperazin-1-ylmethyl)-thiazol-2-yl]-urea 




Prepared as described in general procedure (P) using 1,1-dicyclohexyl-3-(5-formyl-thiazol-2- 
yl)-urea (60 mg, 0.18 mmol), 1-piperazinyl-1-propanone (39 mg, 0.22 mmol), catalytic acetic 
25 acid and sodium triacetoxyborohydride (47 mg, 0.22 mmol) to afford 1 2 mg (1 5%) of the de- 
sired product after purification. 
HPLC-MS: mlz 463 (M+1). 
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Example 411 

4-[2-(3,3-Dicyclohexyl-ureido)-thiazol-5-ylmethyl]-piperazine-1 -carboxylic acid tert- 
butyl ester 



Prepared as described in general procedure P using 1,1-dicyclohexyl-3-(5-formyl-thiazol-2- 
yl)-urea (1 .0 g, 3.0 mmol), piperazine-1 -carboxylic acid tert-butyl ester (838 mg, 4.5 mmol), 
acetic acid (40 pL, 0.6 mmol) and sodium triacetoxyborohydride (765 mg, 3.6 mmol) to afford 
835 mg (55%) of the desired product after purification. 
10 1 H NMR (CDCI 3 ): § 7.98 (br, 1H), 7.12 (s, 1H), 3.61 (s, 2H), 3.53 (m, 2H), 3.17 (m, 4H), 2.46 
(m, 4H). 1.58-1.92 (m, 12H), 1.47 (s, 9H), 1.07-1.44 (m, 8H) ppm; HPLC-MS: m/z 506 (M+1). 

Example 412 

1,1-Dicyclohexyl-3-[5-(4-methanesulfonyl-piperazin-1-ylmethyl)-thiazol-2-yl]-urea 



Prepared as described in general procedure (P) using 1 ,1 -dicyclohexyl-3-(5-formyl-thiazol-2- 
yl)-urea (50 mg, 0.15 mmol), 4-methanesulfonyl-piperazine hydrochloride (45 mg. 0.23 
mmol) and sodium triacetoxyborohydride (40 mg, 0.19 mmol) to afford 28 mg (38%) of the 
desired product after purification. 
20 1 H NMR (CDCI 3 ): £7.92 (br, 1H), 7.05 (s, 1H), 3.64 (s, 2H), 3.38 (m, 2H), 3.21 (m, 4H), 2.76 
(s, 3H), 2.58 (m, 4H), 1.76-1.84 (m, 6H), 1.60-1.72 (m, 6H), 1.10-1.43 (m. 8H) ppm; HPLC- 
MS: mlz 484 (M+1). 

Example 413 

25 1 ,1 -Dicyclohexyl-3-[5-(4-ethanesulfonyl-1 -piperazinyl methyl)-thiazol-2-yl]-urea 



5 




15 





WO 2005/066145 



PCT/DK2005/000002 



Prepared as described in general procedure (P) using 1,1-dicyclohexyl-3-(5-formyl-thia2ol-2- 
yl)-urea (100 mg, 0.30 mmol), ethanesulfonyl-piperazine hydrochloride (128 mg, 0.60 mmol) 
and sodium triacetoxyborohydride (83 mg, 0.39 mmol) to afford 66 mg (44%) of the desired 
product after purification. 
5 1 H NMR (CDCI 3 ): 67.98 (br, 1H), 7.10 (s, 1 H), 3.66 (s, 2H), 3.42 (m, 2H), 3.29 (m, 4H), 2.94 
(q, 2H), 2.56 (m, 4H), 1.65-1.92 (m, 12H), 1.16-1.44 (m, 11H) ppm; HPLC-MS: /n/z498 



Example 414 

10 1 ,1 -Dicyclohexyl-3-{5-[4-(propane-1 -sulf onyI)-piperazin-1 -ylmethyl]-thiazol-2-yl}«urea 



Prepared as described in general procedure (P) using 1 t 1-dicyclohexyl-3-(5-formyl-thiazol-2- 
yl)-urea (50 mg, 0.15 mmol), 1-propanesulfonyl-piperazine hydrochloride (52 mg, 0.23 mmol) 
and sodium triacetoxyborohydride (48 mg, 0.23 mmol) to afford 21 mg (27%) of the desired 
1 5 product after purification. 

1 H NMR (CDCI3): £7.99 (s, 1H), 7.11 (s, 1H), 3.68 (s, 2H), 3.38 (m, 2H), 3.27 (m, 4H), 2.89 
(m, 2H), 2.55 (m, 4H) t 1.77-1.91 (m, 8H), 1.48-1.76 (m, 10H), 113-1.40 (m, 8H), 1.07 (t, 3H) 
ppm; HPLC-MS: m/z 512 (M+1). 

20 Example 415 

1,1-Dicyclohexyl-3-{5-[4-(propane-2-sulfonyI)-piperazin-1-yImethyl]-thiazol-2-yI}-urea 



Prepared as described in general procedure (Q) using 1,1-dicyclohexyl-3-(5-piperazin-1-yl 
methyl-thiazol-2-yl)-urea hydrochloride (36 mg, 0.08 mmol), DIEA (42 pL, 0.24 mmol) and 
25 propane-2-sulfonyl chloride (18 pL, 0.16 mmol) to afford 18 mg (44%) of the desired product 
after purification. 

1 H NMR (CDCU): £7.10 (s f 1H), 3.65 (s, 2H), 3.39 (m, 6H), 3.27 (m, 4H), 3.16 (m, 1H), 2.52 
(m, 4H), 1.59-1.96 (m, 12H), 1.04-1.40 (m, 14H) ppm; HPLC-MS: mlz 512 (M+1). 



(M+1). 





WO 2005/066145 



PCT/DK2005/000002 



Example 416 

3K5-[4-(Butane-1-sulfonyl)-pipe^ 



5 Prepared as described in general procedure (Q) using 1 , 1 -dicyclohexyl-3-(5-piperazin-1 -yl 
methyl-thiazol-2-yl)-urea hydrochloride (30 mg, 0.06 mmol), DIEA (32 pL, 0.18 mmol) and 
butane-1-sulfonyl chloride (16 0.12 mmol) to afford 19 mg (61%) of the desired product 
after purification. 

1 H NMR (CDCI 3 ): £7.13 (s, 1H), 3.63 (s, 2H), 3.42 (m, 2H), 3.28 (m, 4H), 2.88 (m, 2H), 2.48 
10 (m, 4H), 1.31-1.94 (m, 22H), 0.78-1.06 (m, 4H) ppm; HPLC-MS: mlz 526 (M+1). 

Example 417 

3-[5-(4-Benzenesulfonyl-piperazin-1-ylmethyl)-thlazol-2-yl]-1,1-dicyclohexyl-urea 



15 Prepared as described in general procedure (Q) using 1,1-dicyclohexyl-3-(5-piperazin-1-yl 
methyl-thiazol-2-yl)-urea hydrochloride (36 mg, 0.08 mmol), DIEA (42 pL, 0.24 mmol) and 
benzenesulfonyl chloride (20 uL, 0.16 mmol) to afford 37 mg (68%) of the desired product 
after purification. 

1 H NMR (CDd 3 ): £7.74 (d, 2H), 7.62 (m, 1H), 7.55 (m, 2H), 7.08 (s, 1H), 3.60 (s, 2H), 3.41 
20 (m, 2H). 3.00 (m, 4H), 2.55 (m, 4H), 1.78-1.86 (m, 8H), 1.63-1.72 (m, 8H), 1.23-1.38 (m, 4H) 
ppm; HPLC-MS: mlz 546 (M+1). 

Example 41 8 

1,1-Dicyclohexyl-3-I5-(4-phenylmethanesulfonyl-plperazin-1-ylmethyl)-thiazol-2-yl]- 
25 urea 
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Prepared as described in general procedure (Q) using 1,1-dicyclohexyl-3-(5-piperazin-1-yl 
methyl-thiazc4-2-yl)-urea hydrochloride (26 mg, 0.05 mmol), DIEA (26 uL, 0.15 mmol) and 
alpha-toluenesulfonyl chloride (20 mg, 0.10 mmol) to afford 8 mg (29%) of the desired prod- 
uct after purification. 

5 1 H NMR (CDCI 3 ): £8.05 (br. 1H), 7.38 (m, 5H), 7.08 (s, 1H), 4.19 (s, 2H), 3.56 (s, 2H), 3.43 
(m, 2H), 3.12 (m, 4H), 2.43 (m, 4H), 1.77-1.88 (m, 6H), 1.56-1.75 (m, 6H), 1.10-1.39 (m, 8H) 
ppm; HPLC-MS: m/z 560 (M+1). 

Example 419 

10 1,1-Dicyclohexyl-3-{5-I4-(1-methyl-1H-imidazole-4-sulfony1)-piperazln-1-ylmethyr]- 
thiazol-2-yl}-urea 



Prepared as desaibed in general procedure (Q) using 1,1-dicyclohexyl-3-(5-piperazin-1-yl 
methyl-thiazol-2-yl)-urea hydrochloride (27 mg, 0.055 mmol), DIEA (29 pL, 0.17 mmol) and 
1 5 N-methylimidazole-4-sulfonyl chloride (20 mg, 0. 1 1 mmol) to afford 20 mg (66%) of the de- 
sired product after purification. 

'H NMR (CDCI3): £8.04 (br, 1H), 7.53 (s, 1H), 7.41 (s, 1H), 7.09 (s, 1H), 3.90 (m, 1H), 3.79 
(s, 3H), 3.73 (s, 2H), 3.42 (m, 2H), 3.15 (m, 4H), 2.56 (m, 4H), 1.44-1.91 (m, 12H), 1.08-1.44 
(m, 6H), 0.86 (m, 2H) ppm; HPLC-MS: m/z 550 (M+1 ). 

20 

Example 420 

Propane-2-sulfonic acid {1 -[2-(3,3-dlcyclohexyl-ureido)-thiazol-5-ylmethyll-piperidin-4- 
yl}-amlde 



25 Prepared as described in general procedure (P) using 1 ,1-dicydohexyl-3-(5-formyl-thiazol-2- 
yl)-urea (21 mg, 0.07 mmol), propane-2-sulfonic acid piperidin-4-yl amide hydrochloride (17 
mg, 0.077 mmol) and sodium triacetoxyborohydride (19 mg, 0.09 mmol) to afford 4 mg (11%) 
of the desired product after purification. 
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HPLC-MS: m/z 526 (M+1). 
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Example 421 

4-[2-(3,3-Dicyclohexyl-ureldo)-thiazol-5-ylmethyl]-piperazine-1-sulfon!c acid dimethyl 
5 amide 



Prepared as described in general procedure (P) using 1,1-dicydohexyl-3-(5-formyl-thiazol-2- 
yl)-urea (84 mg, 0.25 mmol), piperazine-1 -sulfonic acid dimethyl amide hydrochloride (115 
mg, 0.50 mmol) and sodium triacetoxyborohydride (70 mg, 0.33 mmol) to afford 54 mg (42%) 
10 of the desired product after purification. 

1 H NMR (CDCI 3 ): £7.09 (s, 1H), 3.64 (s, 2H), 3.42 (m, 2H), 3.25 (m, 4H), 2.81 (s, 6H), 2.51 
(m. 4H), 1.77-1.91 (m, 6H), 1.61-1.73 (m, 6H). 1.09-1.41 (m, 8H) ppm; HPLC-MS: mlz 513 
(M+1). 

15 Example 422 

4-I2-(3,3-Dicyclohexyl-ureido)-thiazole-5-carbonyl]-piperazine-1 -carboxylic acid tert- 



2-(3,3-Dicyclohexyl-ureido)-thiazole-5-carboxylic acid (176 mg, 0.50 mmol), piperazine car- 
20 boxylic acid tert-butyl ester (140 mg, 0.75 mmol), and HBTU (285 mg, 0.75 mmol) were 

weighed out and added to a 25 mL reaction flask. DMF (5 mL) and DIEA (175 pL, 1.0 mmol) 
were added. The reaction was stirred under nitrogen at ambient temperature overnight The 
reaction was diluted with EtOAc (10 mL) and quenched with saturated aqueous NH 4 CI (10 
mL). After separation and extraction with EtOAc (2x5 mL) the combined organic portions 
25 were dried over MgS0 4 . Purification with silica gel and 10% EtOAc in CH 2 CI 2 afforded 1 87 
mg (72%) of the desired compound. 

1 H NMR (CDCI 3 ): £8.08 (s, 1H), 7.67 (s, 1H), 3.70 (m, 4H), 3.18 (m, 6H), 1.63-1.89 (m, 14H), 
1.48 (s, 9H), 1.12-1.39 (m, 6H) ppm; HPLC-MS: mlz 520 (M+1). 




butyl ester 
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Example 423 

4.[2.(3,3-Dicyclohexyl-ureido)-thIazo!e-5-carbonyl]-piperazine-1 -sulfonic acid di 
methylamide 




5 2-(3,3-Dicyclohexyl-ureido)-thiazole-5-carboxylic acid (53 mg. 0.15 mmol), piperazine sulfo- 
nic acid diethylamide hydrochloride (44 mg,0.19 mmol), and HBTU (74 mg, 0.19 mmol) 
were weighed out and added to a 10 mL reaction flask. DMF (1 .5 mL) and DIEA (65 uL, 0.38 
mmol) were added. The reaction was stirred under nitrogen at ambient temperature over- 
night The reaction was diluted with EtOAc (5 mL) and quenched with saturated aqueous 

10 NH 4 CI (5 mL). After separation and extraction with EtOAc (2x5 mL) the combined organic 
portions were dried over MgS0 4 . Purification with silica gel (10% EtOAc and 1% MeOH in 
CH 2 CI 2 ) afforded 53 mg (67%) of the desired compound. 

1 H NMR (CDCI3): £8.13 (br, 1H), 7.67 (s, 1H), 3.80 (m, 4H), 3.46 (m, 2H), 3.30 (m, 4H), 2.86 
(s, 6H). 1.62-1.93 (m, 14H), 1.13-1.42 (m. 6H) ppm; HPLC-MS: m/z527 (M+1). 

15 

Example 424 

{1-[2-(3,3-dicyclohexyl-ureido)-thlazol-5-ylmethyl]-pyrrolidin-3-yl}-sulfonicacld di- 
methylamide 



20 Prepared as described in general procedure (P) using 1 ,1 -dicyclohexyl-3-(5-formyl-thiazol-2- 
yl)-urea (40 mg, 0.12 mmol), pyrrolidine-3-amino sulfonic acid dimethylamide hydrochloride 
(34 mg, 0.15 mmol) and sodium triacetoxyborohydride (32 mg, 0.15 mmol) to afford 36 mg 
(59%) of the desired product after purification. 

1 H NMR (CDCI3): £8.31 (br, 1H), 7.21 (s, 1H), 5.69 (br, 1H), 3.87 (m, 1H), 3.70 (m, 2H), 3.40 
25 (m, 2H), 2.90 (m, 1H), 2.76 (s, 6H), 2.55 (m, 1H), 2.25 (m, 2H), 1.61-1.93 (m, 16H), 1.10-1.41 
(m, 6H) ppm; HPLC-MS: mlz 51 3 (M+1). 



Q 




Example 425 
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Ethanesulfonicacid{1-[2K3,3Klicyclohexyl^reido)4hia2ol-5-ylmethyl]-pyrrolidln-3-yl}- 
amide 



Prepared as described in general procedure (P) using 1,1-dicydohexyl-3-(5^ormyl-thiazol-2- 
5 yl)-urea (50 mg, 0.1 5 mmol), ethanesulfonic acid pyrrolidin-3-yl amide hydrochloride (41 mg, 
0.19 mmol) and sodium triacetoxyborohydride (40 mg, 0.19 mmol) to afford 35 mg (47%) of 
the desired product after purification. 

'H NMR (CDCI 3 ): £8.46 (br. 1H), 7.23 (s, 1H), 6.22 (br, 1H), 3.96 (m, 1H), 3.69 (s, 2H), 3.39 
(m, 2H), 3.00 (q, 2H), 2.93 (m, 1H). 2.76 (1H), 2.56 (1H), 2.21-2.34 (m. 2H). 1.60-1.95 (m, 
10 19H). 1.33 (t, 3H), 1.18 (m, 2H) ppm; HPLC-MS: m/z 498 (M+1). 

Example 426 

1 ,1 -Dicyclohexyl-3-{5-[(1 -ethanesulfonyl-pyrrolidin-3-ylamino)-methyl]-thlazol-2-yl}- 
urea 



Prepared as described in general procedure (P) using 1,1-dicyclohexyl-3-(5-formyl-thiazol-2- 
yl)-urea (50 mg, 0.15 mmol), 3-amino-1-pyrrolidine ethane sulfonamide hydrochloride (41 
mg, 0.19 mmol) and sodium triacetoxyborohydride (40 mg, 0.19 mmol) to afford 15 mg (20%) 
of the desired product after purification. 
20 1 H NMR (CDCI 3 ): £8.28 (br, 1H), 7.13 (s, 1H). 4.63 (m, 1H), 3.89 (s, 2H), 3.37-3.62 (m, 6H), 
3.17 (m. 1H), 3.03 (m, 3H), 2.09 (m, 2H), 1.63-1.88 (m, 12H), 1.39 (t, 3H). 1.12-1.38 (m, 6H) 
ppm; HPLC-MS: mlz 498 (M+1 ). 



25 Example 427 

4-[3H5-Formyl-thiazo!-2-yO-H4H^ 

acid tert-butyl ester 
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Prepared in a manner similar to general procedure (C) using 5-formyl-2-aminothiazole (1.88 
g, 14.6 mmol), 4-(4-methyl-cyclohexylamino)-piperidine-1-carboxylic acid tert-butyl ester 
(4.32 mg, 14.6 mmol), catalytic DMAP, CDI (2.60 g, 1.1 mmol) and THF with heating to 65°C 
5 afforded 1 .77 g (27%) of the desired product after purification. 

1 H NMR (CDCI 3 ): £9.91 (s, 1H) f 8.01 (s, 1H), 3.74 (m, 1H), 3.33 (m, 1H), 2.75 (m, 4H), 2.04 
(m, 4H), 1.53-1.82 (m, 8), 1.46 (s, 9H), 1.62-183 (m, 4H), 0.85-1.15 (m, H) ppm; HPLC-MS: 
/n/z451 (M+1). 

10 Example 428 

4-[3-[5-(4-Ethanesulfonyl-ptperazin-1-ylm^ 
ureido]-piperidine-1-carboxylic acid tert-buty! ester 




Prepared as described in general procedure (P) using 4-[3-(5-formyl-thiazol-2-yl)-1-(4- 
15 methyl<ydohexyl)-ureido]-piperidine-1-carboxyiic acid tert-butyl ester (200 mg, 0.45 mmol), 
pjperazine ethane sulfonamide hydrochloride (125 mg, 0.58 mmol), triethyl amine (80 pL, 
0.58 mmol) and sodium triacetoxyborohydride (113 mg, 0.53 mmol) to afford 160 mg (58%) 
of the desired product after purification. 

1 H NMR (CDCI3): £9.37 (br, 1H), 7.16 (s, 1H), 4.21 (m, 2H), 3.70 (s, 2H), 3.35 (m, 5H), 2.96 
20 (m, 2H), 2.79 (m, 2H), 2.61 (m, 4H), 1.82-2.21 (m, 6H), 1.63 (m, 6H), 1.47 (s, 9H), 1.38 (m, 
4H), 1.05 (d, 3H), 0.92 (m, 1H) ppm; HPLC-MS: mlz 61 3 (M+1). 



25 



Example 429 

1 -(1 -Cyclopentanecarbonyl-plperidin-4-yl)-3-[5-(4-ethanesulfonyl-piperazin-1 -ylmethyl)- 
thiazol-2-ylJ-1-(4-methyl-cyclohexyl)-urea 
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Prepared as described in general procedure (N) using 3-[5-(4-ethanesulfonyl-piperazin-1- 
ylme%l)-thiazol-2-yl]-1-(4-methyl-cyclohexyl)-1-piperidin-4-yl-urea hydrochloride (48 mg, 
0.078 mmol), TEA (24 uL, 0.17 mmol) and cyclopentane carbonylchloride (11 pL, 0.086 
5 mmol) and to afford 1 9 mg (40%) of the desired product after purification. 

'H NMR (CDCI 3 ): £8.22 (br, 1H), 7.10 (s, 1H), 4.78 (m, 1H), 4.07 (m, 1H), 3.68 (m, 3H), 3.31 
(m, 4H), 2.97 (m, 3H), 2.56 (m, 4H), 2.14 (m, 2H), 1.45-2.05 (m, 21H), 1.37 (t, 3H), 0.87-1.10 
(m, 4H) ppm; HPLC-MS: mlz 609 (M+1). 



10 Example 430 

3- [5-(4-Ethanesulfonyl-piperazin-1 -ylmethyl)-thlazol-2-yl]-1 -[1 -(4-fIuoro-benzoyl)- 
piperidin-4-yl]-1 -(4-methyl-cyclohexyl)-urea 

Prepared as described in general procedure (N) using 3-[5-(4-ethanesulfonyl-piperazin-1- 
1 5 ylmethyl)-thiazol-2-yl]-1 -(4-methyl-cyclohexyl)-1 -piperidin-4-yi-urea hydrochloride (46 mg, 
0.075 mmol), TEA (26 pL, 0.19 mmol) and 4-fluorobenzoyl chloride (10 pL, 0.083 mmol) and 
to afford 41 mg (86%) of the desired product after purification. 

1 H NMR (CDCI3): £8.07 (s, 1H), 7.45 (m, 2H). 7.11 (m, 3H), 3.86 (m, 1H), 3.65 (s, 2H), 3.32 
(m, 5H), 2.73-3.13 (m, 6H), 2.55 (m, 4H), 2.38 (m, 2H), 1.99 (m, 2H), 1.48.1.87 (m, 8H), 1.37 
20 (t, 3H), 0.90-1.13 (m, 4H) ppm; HPLC-MS: mlz 635 (M+1). 

Example 431 

4- {3-[5-(4-Dimethylsulfamoyl-piperazin-1 -ylmethyl)-thlazol-2-yl]-1 -(4-methyl- 
cyclohexyl)-ureido]-piperidine-1-carboxylic acid tert-butyl ester 
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Prepared as described in general procedure (P) using 4-{3-(5-formyl-thiazol-2-yl)-1-(4- 
methyl-cyciohexyl)-ureido]-piperidine-1-carboxylic acid tert-butyl ester (202 mg, 0.45 mmol), 
piperazine sulfonic acid dimethylamide hydrochloride (132 mg, 0.58 mmol), Methyl amine (80 
5 uL, 0.58 mmol) and sodium triacetoxyborohydride (1 1 8 mg, 0.53 mmol) to afford 1 1 0 mg 
(39%) of the desired product after purification. 

<H NMR (CDCIa): £8.43 (br. 1H), 7.11 (s, 1H), 4.24 (m, 2H), 3.65 (m. 3H), 3.26 (m, 4H), 2.82 
(s, 6H), 2.74 (m, 2H), 2.52 (m, 4H), 2.08 (m, 2H), 1.57-2.03 (m. 8H), 1.49 (s, 9H), 1.26 (m. 
2H), 1.05 (d, 3H), 0.82-0.97 (m, 2H) ppm; HPLC-MS: mlz 628 (M+1). 

10 

Example 432 

4-{2-[3H1-Cyclopentanecarbonyl-piperldin-4-yl)-3-(4-methyl-cyclohexyl)-ureido]- 
thiazol-5-ylmethyl}-piperazine-1 -sulfonic acid dimethylamide 




1 5 Prepared as described in general procedure (N) using 4-{2-[3-(4-methyl-cyclohexyl)-3- 

piperidin-4-yl-ureido]-thiazol-5-ylmethyl}-piperazine-1 -sulfonic acid dimethylamide hydrochlo- 
ride (50 mg, 0.088 mmol), TEA (31. uL, 0.22 mmol) and cyclopentane carbonyl chloride (13 
uL. 0.1 1 mmol) to afford 27 mg (49%) of the desired product after purification. 
1 H NMR (CDCI 3 ): £8.62 (br, 1H), 7.10 (s, 1H), 4.78 (d, 1H), 4.07 (d, 1H), 3.76 (m, 1H), 3.65 

20 (s, 2H), 3.27 (m, 4H), 3.05 (m, 1 H), 2.91 (m, 1 H), 2.82 (s, 6H), 2.53 (m, 4H), 1 .38-2.19 (m, 
21H), 1.05 (d, 3H), 0.81-0.98 (m, 2H) ppm; HPLC-MS: m/z 624 (M+1). 



25 



Example 433 

4^2-I3-[1-(4-Fluoro-benzoyl)-piperidin-4-yl]-3-(4-methyl-cyclohexyl)-ureldo]-thiazol-5 
ylmethyl}-piperazine-1 -sulfonic acid dimethylamide 
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Prepared as described in general procedure (N) using 4-{2-[3-(4-methyl-cyclohexyl)-3- 
piperidin-4-yl-ureido]-thiazol-5-ylmethyl}-piperazine-1 -sulfonic acid dimethylamide hydrochlo- 
ride (47 mg, 0.083 mmol), TEA (26 uL, 0.19 mmol) and 4-fluorobenzoyl chloride (10 uL, 
5 0.083 mmol) to afford 39 mg (73%) of the desired product after purification. 

'H NMR (CDCI3): £8.17 (br, 1H), 7.46 (m, 2H), 7.10 (m, 3H), 4.82 (m, 1H), 3.73 (m, 1H). 3.65 
(s, 2H), 3.27 (m, 5H), 3.03 (m, 1 H), 2.82 (s, 6H), 2.53 (m, 4H), 2.32 (m, 2H), 2.00 (m, 2H), 
1,36-1.87 (m, 6H), 1.15 (m, 4H) t 1.05 (d, 3H), 0.80-0.99 (m, 1H) ppm; HPLC-MS: m/z650 
(M+1). 

10 

Example 434 (TTP-00212496) 

{4-[2-(3,3-Dicyclohexyl-ureldo)-thiazole-5-carbonyl]-piperazin-1-yI}-acetic acid ethyl 
ester 



15 2-(3,3-Dicyclohexyl-ureido)-thiazole-5-carboxylic acid (53 mg, 0.15 mmol), 1-morpholin-4-yl- 
2-piperazin-1-yl-ethanone (39 mg, 0.23 mmol), and HBTU (74 mg, 0.19 mmol) were weighed 
out and added to a 25 mL reaction flask. DMF (2 mL) and DIEA (52 uL, 0.30 mmol) were 
added. The reaction was stirred under nitrogen at ambient temperature overnight The reac- 
tion was diluted with EtOAc (10 mL) and quenched with saturated aqueous NH 4 CI (10 mL). 

20 After separation and extraction with EtOAc (2x5 mL) the combined organic portions were 
dried over MgS0 4 . Purification with silica gel chromatography (10% EtOAc and 1% MeOH in 
CH2CI2) afforded 37 mg (49%) of the desired compound. 
HPLC-MS: mlz 506 (M+1). 

25 Example 435 

{4-[2-(3,3-Dicyclohexyl-ureido)-thiazole-5-carbonvf]-piperazin-1-yl>-acetic acid 



< 




JO 
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Prepared as described in general procedure (F) using (4-[2-{3,3-dicyclohexyl-ureido)- 
thiazole-5-carbonyl]-piperazin-1 -yl}-acetic acid ethyl ester (1 6 mg, 0.32 mmoi) afforded 6 mg 
(39%) of the desired compound. 
5 HPLC-MS: mlz 478 (M+1 ). 



10 



Example 436 

1,1-DicyclohexyMK5W2-morpholfn^ 
2-yl}-urea 

2-(3,3-Dicyclohexyl-ureido)-thiazole-5-carboxylic acid (53 mg, 0.15 mmol), 1-morpholin-4-yl- 
2-piperazin-1-yl-ethanone (42 mg,0.19 mmol), and HBTU (71 mg, 0.19 mmol) were weighed 
out and added to a 25 mL reaction flask. DMF (2 mL) and DIEA (65 uL, 0.37 mmol) were 
added. The reaction was stirred under nitrogen at ambient temperature overnight. The reac- 
1 5 tion was diluted with EtOAc (1 0 mL) and quenched with saturated aqueous NH 4 CI (1 0 mL). 
After separation and extraction with EtOAc (2x5 mL) the combined organic portions were 
dried over MgS0 4 . Purification with silica gel chromatography (10% EtOAc and 1% MeOH in 
CH 2 CI 2 ) afforded 17 mg (31%) of the desired compound. 

1 H NMR (CDCI3): <?8.26 (br, 1H), 7.65 (s, 1H), 3.82 (s, 2), 3.65 (m, 8H), 3.33 (m, 6H). 2.58 
20 (m, 4H), 1.59-2.17 (m, 12H), 1.12-1.20 (m, 6H), 0.80-0.92 (m, 2H) ppm; HPLC-MS: mlz 547 
(M+1). 

Example 437 

4-[3K5-[4-(2-Methoxycarbonyl-a(^tyl)-pipera2an-1-ylmemyl]-thiazol-2-yl}-1-(4-methyl- 
25 cyclohexyl)-ureido]-piperidine-1 -carboxylic acid tert-butyl ester 



<? 
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Prepared as described in general procedure (P) using 4-[3-(5-formyl-thiazol-2-yl)-1-(4- 
methyl-cyclohexyl)-ureido]-piperidine-1-carboxylic acid tert-butyl ester (68 mg, 0.15 mmol), 
3-oxo-3-piperazin-1-yl-propionicacid methyl ester hydrochloride (54 mg, 0.19 mmol) and so- 
dium triacetoxyborohydride (38 mg, 0.18 mmol) to afford 23 mg (25%) of the desired product 
5 after purification. 

HPLC-MS:m/z621 (M+1). 

Example 438 

3^4^2^3K1^utyiyl-piperidin-^yl)-3-(4-methyl-cyclohexyl)-ureido]-thiazol-5-y!methyI}- 
10 piperazin-1-yl)-3-oxo-propionic acid methyl ester 



Prepared as described in general procedure (N) using 3-(4-{2-[3-(4-Methyl-cyclohexyl)-3- 
piperidin-4-yl-ureido]-thiazol-5-ylmethyl}-piperazin-1-yl)-3-oxo-propionic acid methyl ester hy- 
drochloride (17 mg, 0.032 mmol), TEA (10 uL, 0.050 mmol) and 1-butyryl chloride (5 pL, 
1 5 0.039 mmol) to afford 1 2 mg (65%) of the desired product after purification. 

1 H NMR (CDCI 3 ): £8.67 (br, 1H), 7.08 (s, 1H), 4.76 (m, 1H), 3.94 (m, 1H), 3.74 (s, 3H). 3.63 
(m, 4H), 3.45 (s, 2H), 3.41 (m. 2H), 3.30 (m. 1H), 3.07 (m, 1H), 2.56 (m, 1H), 2.46 (m, 4H), 
2.32 (t, 2H), 2.12 (m, 2H). 1.93 (m, 2H), 1.53-1.81 (m, 6H), 1.46 (m, 2H), 1.24 (m, 4H), 1.05 
(m, 2H), 0.98 (t, 3H), 0.79-0.94 (m, 1H) ppm; HPLC-MS: m/z 591 (M+1). 

20 

Example 439 

1 -Cycloheptyl-3-t5-(4-ethanesulfonyl-piperazln-1 -ylmethy0-thlazol-2-yl]-1 -{trans-4- 
methyl-cyclohexyl)-urea 



25 Prepared as described in general procedure (P) using 1-cycloheptyl-3-(5-formyl-thiazol-2 
-yl)-1-(4-trans-methyl-cyclohexyl)-urea (100 mg, 0.28 mmol), ethane sulfonyl piperazine hy- 
drochloride (68 mg, 0.30 mmol) and sodium triacetoxyborohydride (70 mg, 0.33 mmol) to af- 
ford 18 mg (13%) of the desired product after purification. 
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1 H NMR (CDa 3 ): £7.89 (br. 1H), 7.11 (s, 1H), 3.78 (m, 1H), 3.66 (s, 2H), 3.41 (m, 2H), 3.29 
(m, 4H), 2.93 (m. 3H), 2.55 (m, 4H), 2.08 (m, 2H). 1.46-1.83 (m. 12H), 1.37 (t 3H), 1.20-1.35 
(m, 2H), 1.08 (m, 2H), 0.90 (d, 3H). 0.82 (m, 1H) ppm; HPLC-MS: mlz 526 (M+1). 

5 Example 440 

4-{243-CycloheptyW-(4-trans-methyI-cyciohexy!)-ureido]-thiazol-5-ylmethyl>- 
piperazine-1 -sulfonic acid dimethylamide 

Prepared as described in general procedure (P) using 1-cycloheptyl-3-(5-fomiyl-thiazol-2 
10 -yl)-1-(4-trans-methyi-cyclohexyl)-urea (100 mg, 0.28 mmol), piperazine sulfonic acid di- 
methyl amide hydrochloride (69 mg, 0.30 mmol) and sodium triacetoxyborohydride (70 mg, 
0.33 mmol) to afford 16 mg (11%) of the desired product after purification. 
HPLC-MS: mlz 541 (M+1). 



15 Example 441 

1-Cycloheptyl-3-(5-hydroxymethyl-thiazol-2-yl)-1-(frans-4-methyl-cyctohexyl)-urea 




Prepared using l-cycloheptyl-3-(5-formyl-thiazol-2-yl)-1-(4-trans-methyl-cyclohexyl)-urea (20 
mg, 0.055 mmol) and lithium borohydride (45 uL, 2M in THF) in MeOH (1 mL). Purification 
20 without work-up (silica gel, 1 0% EtOAc and 2% MeOH in CH 2 CI 2 ) afforded 20 mg (99%) of 
the desired compound. 

'H NMR (CDCI 3 ): 08.90 (br, 1H), 7.18 (s, 1H), 4.73 (s, 2H), 3.73 (br, 1H), 3.43 (m, 1H), 2.07 
(m, 2H). 1.65-1.83 (m, 8H). 1.43-1.65 (m, 7H), 1.21-1.43 (m, 2H), 0.99-1.14 (m. 2H), 0.90 (d, 
3H). 0.85-0.89 (m. 1H) ppm; HPLC-MS: mlz 366 (M+1). 

25 

Example 442 

1,1-Dicyclohexyl-3-(5-hydroxymethyl-thiazol-2-yl)-urea 
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Prepared using 1,lKlicyclohexyl-3-(5-formyi-thiazol.2-yl)-urea (50 mg, 0.15 mmol) and lith- 
ium borohydride (95 uL, 2M in THF) in MeOH (1 mL). Purification without work-up (silica gel, 
10% EtOAc and 2% MeOH in CH 2 CI 2 ) afforded 49 mg (97%) of the desired compound. 
5 1 H NMR (CDCI 3 ): $ 8.12 (br, 1H), 7.19 (s, 1H), 4.73 (s, 2H), 3.45 (m, 2H), 1.60-2.07 (m, 12H), 
1.09-1.42 (m, 8H) ppm; HPLC-MS: mlz 338 (M+1). 

Example 443 

{[2-(3,3-picyclohexyl-ureido)-thiazole-4-carbonyq-amino}-acetic acid methyl ester 



Prepared in 30 % yield (76 mg) as described in general procedure (K) from 2-(3,3- 
dicyclohexylureidoHhiazole-4-carboxylic acid (210 mg, 0.6 mmol ) and glycine methyl es 
(HCI salt, 75 mg, 0.6 mmol). 

1 H NMR (CDCI 3 ): £8.06 (s, 1H), 7.65 (s, 1H), 4.24 (d, 2H), 3.80 (s, 3H), 3.46 (m, 2H), 1. 
15 1 .90 (m. 20H) ppm; HPLC-MS: mlz 423 (M+1 ). 

Example 444 

1,1-Dicyclohexyl-3-[4-(morpholine-4-carbonyl)thiazol-2-yl]-urea 



20 Prepared in 24 % yield (61 mg) as described in general procedure (K) from 2-(3,3- 

dicyclohexylureido)-thiazole-4-carboxylic acid (210 mg, 0.60 mmol) and morpholine (52 mg, 



1 H NMR (d6-DMSO): 58.10 (s, 1H), 7.65 (s, 1H), 3.60 (m, 4H), 3.20 (m, 4H), 1.10-1.90 (m. 
20H) ppm; HPLC-MS: mlz 421 (M+1). 

25 

Example 445 

2(S)-{[2-(3,3-Dicyclohexylureldo)-thiazole^-carbonylamino)proplonlc acid methyl esl 



10 





0.60 mmol). 
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Prepared in 17 % yield (44 mg) as described in general procedure (K) from 2-(3,3- 
dicyclohexylureido)-thiazole-4-carboxylic acid (210 mg, 0.60 mmol ) and (S)-alanine methyl 
ester (HCI salt, 84 mg, 0.6 mmol). 
5 1 H NMR (CDCI 3 ): £8.00 (s, 1 H), 7.62 (s, 1 H), 4.79 (q. 1 H), 3.78 (s, 3H), 3.46 (m, 2H), 1 .60- 
1.90 (m, 14H). 1.52 (d, 3H). 1.10-1.40 (m, 6H) ppm; HPLC-MS: m/z 437 (M+1). 

Example 446 

2(S)-{[2-(3,3-Dlcyclohexylureido)-thiazole-4-carbonyl]-amino}propionic acid 

10 



Prepared in 94 % yield (36 mg) as described in general procedure (K). Hydrolysis of 2(S)-{[2- 
(3,3-dicyclohexylureido)-thiazole-4-carbonyl]-amino}propionic acid methyl ester (40 mg, 0.09 

mmol). 

15 1 H NMR (4:1 CDCI3-CD3OD): ,58.00 (s, 1H), 7.62 (s, 1H), 4.66 (m, 1H), 3.44 (m, 2H), 1.60- 
1.90 (m. 14H), 1.55 (d, 3H), 1.10-1.40 (m, 6H) ppm; HPLC-MS: mlz 423 (M+1). 

Example 447 

2-{[2-(3,3.Dicyclohexylureido)-thiazole-4-carbonyl]acetic acid 



Prepared in 95 % yield (56 mg) as described in general procedure (F) by hydrolysis of 2-{[2- 
(3,3-dicyclohexylureido)-thiazole-4-carbonyl]-amino}aceticacid methyl ester (60 mg, 0.14 

mmol). 

1 H NMR (4:1 CDCI3-CD3OD): £8.06 (s. 1H), 7.65 (s, 1H), 7.54 (t, 1H), 4.17 (d, 2H), 3.37 (m, 
25 2H), 1.10-1.90 (m, 20H) ppm; HPLC-MS: mlz 409 (M+1). 
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Example 448 

1 ,1 -Dicyclohexyl-3-[4Kpyridin-2-yloxymethyI)-thiazoM-yl]urea 




5 1,1 -Dicyclohexyl-3-(4-hydroxymethylthiazole-2-yl)urea (1 80 mg, 0.5 mmol) was dissolved in 

5.0 mL anhydrous DMF and treated with NaH (60 mg, 1 .50 mmol) for 30 min at r.t After ad- 
dition of 2-bromopyridine (70 uL, 0.75 mmol), the resulting solution was heated for 12 h at 95 
C. After cooling to r.t, the DMF solution was diluted with 20 mL water and extracted with 
EtOAc (2 x 20 mL). The combined organic extracts were washed with water (2x10 mL), 

10 dried over sodium sulfate and concentrated to a yellow oil. After flash chromatography, the 
desired product was obtained in 25 mg (1 1 .5 %) yield. 

1 H NMR (d6-DMSO): 510.80 (s, 1H), 8.16 (d, 1H), 7.68 (m, 1H). 6.96 (m, 2H), 6.82 (d, 1H), 
5.20 (s, 2H), 3.40 (m, 2H), 1.15-1.90 (m, 20H) ppm; HPLC-MS: m/z415 (M+1). 

15 Example 449 

1 .1 -Dlcyclohexyl-3-[4-(pyridin-2-yIoxymethyl)-thiazol-4-yl]urea 



Prepared in quantitative yield (1 .85 g) as described in general procedure (F) by hydrolysis of 
[2-(3,3-dicyclohexylureido)-thiazol-4-yl]aceticacid ethyl ester (2.0 g, 5.1 mmol). 
20 1 H NMR (4:1 CDCI 3 -CD 3 OD): ,56.60 (s, 1 H), 3.46 (m, 4H). 1.15-1 .90 (m, 20H) ppm; HPLC- 
MS: mlz 366 (M+1). 

Example 450 

{{[2-(3 I 3-Dicyclohexyl-ureido)-*hiazol-4-ylmethyl]-carbamoyl}-methyl}carbamic acid 
25 tert-butyl ester 
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Prepared in 29 % yield (40 mg) as described in general procedure (K) from 3-(4- 
aminomethylthiazol-2-yl)-1,1-dicyclohexyl-urea (96 mg, 0.28 mmol) and Boc-glycine (60 mg, 

0.30 mmol). 

1 H NMR (CDCIa): 56.80 (s, 1H), 6.60 (s, 1H), 4.29 (d, 2H), 3.83 (m, 2H), 3.43 (s, 1H). 2.80 
5 (s, 2H), 1.15 -1.90 (m, 20H), 1.10 (s, 9H) ppm; HPLC-MS: m/z 494 (M+1). 

Example 451 OTP-00203346) 

1,1-Dlcyclohexyl-3-(4-morpholin-4-ylmethyl-thiazol-2-yl)-urea 



10 1 ,1-Dicyclohexyl-3-(4-morpholin-4-ylmethyl-thiazol-2-yl)-urea was prepared in 30 % yield (30 
mg) as described in general procedure A from 1,1-dicyclohexyl-3-(4-formyl-thiazol-2-yl)-urea 
(101 mg, 0.3 mmol) and morpholine (30 uL, 0.3 mmol) using sodium triacetoxyborohydride 
as the reducing reagent. 
HPLC-MS: mlz 407 (M+1). 

15 

Example 452 . 

1 ,1 -Dicyclohexyl-3-{4-[2.(pyridin-2-yloxy)-ethyl]-thiazol-2-yl}-urea 



1 ,1-Dicyclohexyl-3-{4-[2-(pyridin-2-yloxy)-ethyl]-thiazol-2-y^urea was prepared from the 
20 sodium salt of 1 ,1-dicyclohexyl-3-[4-(2-hydroxyethyl)-thiazol-2-yl]-urea (50mg, 0.14 mmol; 0.5 
mmol NaH, DMF as solvent) and 2-bromopyridine (20 mg, 0.14 mmol). After aqueous 
workup, the resulting oil was purified on silica gel to give 1,1-dicyclohexyl-3-{4-[2-(pyridin-2- 
yloxy)-ethyQ-thiazol-2-yl}-urea in 20 mg (33 %) yield. 

1 H NMR (CDCI 3 ): 58.08 (d, 1H), 7.49 (t, 1H), 6.80 (t, 1H), 6.67 (d, 1H), 6.47 (s, 1H), 4.50 (t, 
25 2H), 3.38 (m, 2H). 3.10 (t, 2H), 1.10-1.90 (m, 20H) ppm; HPLC-MS: mlz 429 (M+1). 





Example 453 

242K3,3^icyclohexvlureido)-thiazol-4-ylmethylsulfanyl)-1H-imidaole-4-carboxylic acid 
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-s 



10 



15 



20 



2- [2-(3,3-Dicyclohexylureido)-thiazol-4-ylmethylsulfanyl)-1 H-imidaole-4-carboxylic acid ethyl 
ester was prepared in 20% yield as described in general procedure L from 1,1-dicyclohexyl- 

3- (4-bromomethyl-thiazol-2-yl) urea and 2-mercapto-1H-imidazole-4-carboxylic acid ethyl es- 
ter. The ester (30 mg, 0.06 mmol) was hydrolysed using general procedure F to give 2-[2- 
(3,3-dicyclohexylureido)-thiazol-4-ylmethylsulfanyl)-1H-imidaole-4-carboxylic acid in 80 % 

yield (22 mg). 
HPLOMS: mlz 464 (M+1). 

Example 454 

3-{[2-(3,3-Dicyclohexytureldo)-thfazole-5-carbonyll-amSno}-benzoicacld 



3- {[2-(3,3-Dicyclohexylureido)-thiazole-5-carbonyl]-amino}-benzoic acid was prepared in 40 
% yield as described in general procedure F from 3-{[2-(3,3-Dicydohexylureido)-thiazole-5- 
carbonyl]-amino}-benzoic acid methyl ester, which in turn was prepared in 21% yield as de- 
scribed in general procedure H using 2-(3,3-dicyclohexylureido)-thiazole-4-carboxylic acid 
and methyl-3-amino benzoate. 

HPLC-MS: m/z471 (M+1). 

Example 455 

4- [2-(3,3-Dicyclohexylureideo)-thiazole-5-ylsulfanyllbenzoic acid methyl ester 



Prepared in 20 % yield (47 mg) as described in general procedure (E) using 3-(5- 
bromothiazol-2-yl)-1,1-bis-4-methylcyclohexyl)urea and 4-mercapto-benzoic acid methyl es- 
ter. 
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1 H NMR (CDCI3): 8 8.10 (s, 1 H), 7.89 (d, 2H), 7.54 (s, 1 H), 7.21 (d, 2H). 3.89 (s, 3H), 3.43 
(m, 2H), 1.10-1.90 (m, 20H) ppm; HPLC-MS: m/z474 (M+1). 

Example 456 

5 4-[2-(3,3-Dicyclohexylureideo)-thiazole-5-ylsulfanyl]benzoicacid 



Prepared in 85% yield (24 mg) as described in general procedure (F) from 4-t2-(3,3- 
dicyclohexylureideo)-thiazole-5-ylsulfanyl]benzoic acid methyl ester (30 mg, 0.06 mmol). 
<H NMR (d6-DMSO): 8 7.83 (d, 2H), 7.67 (s, 1H), 7.22 (d, 2H), 3.60 (m, 2H), 1.10-1.90 (m, 
10 20H) ppm; HPLC-MS: mlz 460 (M+1). 

Example 457 

{4-[2-(3,3-Dlcyclohexylureideo)-thiazole-5-ylsulfanyl]-phenyl}-acetic acid methyl ester 



15 Prepared in 15% yield (37 mg) as described in general procedure (E) using 3-(5- 

bromothiazol-2-yl)-1,1-bis-4-methylcyclohexyl)urea and 4-mercaptobenzeneacetic acid 
methyl ester. 

1 H NMR (CDCI3): 8 8.00 (s, 1H), 7.49 (s, 1H), 7.21 (d, 1H). 7.19 (d, 1H), 7.16 (d, 1H), 7.13 (d, 
1H), 3.67 (s, 3H), 3.55 (s, 2H), 3.42 (m, 2H), 1.10-1.90 (m, 20H) ppm; HPLC-MS: mlz 488 
20 (M+1). 

Example 458 

{4-[2-(3,3-Dicyclohexylureideo)4hlazole-5-ylsulfanyl]-phenyl}-aceticacld 



25 Prepared in 90 % yield (1 8 mg) as described in general procedure (F) from {4-[2-(3,3- 
dicyclohexylureideo)-thiazole-5-ylsulfanyl]-phenyl}-acetic acid methyl ester (21 mg, 0.04 






mmol). 
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1 H NMR (d6-DMSO): 5 7.49 (s, 1H), 7.18 (d, 2H), 7.14 (d, 2H), 3.50 (s, 2H), 3.32 (m, 2H), 
1.10-1 .90 (m, 20H) ppm; HPLC-MS: mlz 474 (M+1 ). 

Example 459 

5 3^2-[3-Cyclohexyl-3-(4-trans-methylcyclohexyl)-ureldo]-thiazol-5-y^acrylic acid ethyl 



A solution of cydohexyl-(trans^-methylcylc»hexyl)-3K5-formyl-thia2ol-2-yl)-urea (350 mg, 
1 .00 mmol) and (carbethoxymethylene)triphenylphosphorane (420 mg, 1.20 mmol) in THF (5 
1 0 mL) was stirred at 50 °C for 1 2h. The reaction mixture was concentrated and the residue 
was purified by flash chromatography (silica, CH 2 Cl2-EtOAc, 4:1) to obtain 3-{2-[3-cyclohexyl- 
3-(4-trans-methylcyclohexyl)-ureido]-thiazol-5-yl}-acrylic acid ethyl ester (300 mg) in 73 % 
yield. 

1 H NMR (CDCI 3 ): 8 8.20 (s, 1H). 7.70 (d, 1H), 7.47 (s, 1H), 6.06 (d, 1H), 4.23 (q, 2H), 3.40 
15 (m, 2H), 1.50-2.00 (m, 12H), 1.40-1.50 (m, 2H), 1.30 (t, 3H), 1.0-1.20 (M, 5H). 0.91 (d, 3H) 
ppm; HPLC-MS: m/z420 (M+1). 

Example 460 

3-{2-[3-Cyclohexyl-3-(44rans-methylcyclohexyl)-ureido]-thiazol-5-ylhpropionic acid 



3-{2-[3-Cydohexyl-3-(4-trans-methyicyclohexyl)-ureido]-thiazol-5-yl}-acrylic acid ethyl ester 
(200 mg, 0.48 mmol) was reduced with hydrogen (60 psi, pressure reaction vessel) over 
Pd/C (300 mg) to give 3-{2-[3-cyclohexyl-3-(4-trans-methylcyclohexyl)-ureido]-thiazol-5-yl}- 
propionic acid ethyl ester (110 mg) after purification (silical gel, 20% ethyl acetate in hex- 



3-{2-[3-Cyclohexyl-3-(4-trans-methylcydohexyl)-ureido]-thiazol-5-yl}-propionic add ethyl es- 
ter (100 mg) was hydrolysed according to general procedure F using NaOH to give 85 mg 
(91 % yield) of 3-{2-[3-cyclohexyl-3-(4-trans-methylcyclohexyl)-ureido]-thiazol-5-yl}-propionic 

add. 



ester 




20 




25 anes). 
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1 H NMR (d6-DMSO): 8 6.94 (s, 1H), 4.4 (t, 2H), 3.6 (m, 2H), 2.80 (t, 2H), 1.10-1.90 (m, 19H), 
0.85 (d, 3H) ppm; HPLC-MS: mlz 394 (M+1). 

Example 461 

5 2-(3,3-Dicyclohexylreido)-thiazole-5-carboxyllc add -{2-methanesuIfony1ethyl)amide 



Prepared in 75 % yield (170 mg) as described in general procedure (H) from 2-(3,3- 
dicyclohexylureido)thiazole-5-carboxylic acid (175 mg, 0.5 mmol) and 2- 
aminoethylmethylsulfone (HCI salt, 80 mg, 0.5 mmol). 
10 1 H NMR (CDCI 3 ): 8 7.83 (s, 1 H), 7.77 (d, 1H), 3.88 (t, 2H), 3.70 (t, 2H), 3.67 (m, 2H). 2.90 (s. 
3H), 1.10-1.90 (m, 20H) ppm; HPLC-MS: mlz 457 (M+1). 

Example 462 

2-[3-Cyclohexyl-3-(4-methyIcychexyl)-ureido]-thiazole-5-carboxylic acid methyl ester 



Prepared in 69 % yield (8.3 g) as described in general procedure (C) from cyclohexyl-(4- 
methylcyclohexyO-amine (6.2g, 32 mmol) and methyl-2-aminothiazole-5-carboxylate (5.0 g, 
31.6 mmol). 

'H NMR (CDCI 3 ): 8 8.00 (s, 1H), 3.82 (s, 3H), 3.36 (m, 2H), 1.15-2.00 (m, 19H). 1.02 (d, 3H) 
20 ppm; HPLC-MS: mlz 380 (M+1). 

Example 463 

{2-[3-Cyclohexyl-3-(4-phenyl-cyclohexyl)-ureldo]-thlazol-5-ylsulfanyl}-acetlc acid 
methyl ester 




15 




25 
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Prepared in 60 % (292 mg) yield as described in general procedure (D) from 3-(5-bromo- 
thiazol-2-yl)-1-cyclohexyl-1-(4-phenyl-cyclohexyI)-urea (463 mg, 1.0 mmol) and methyl- 
thioglycolate (21 2 mg, 2.0 mmol). 

1 H NMR (CDCI 3 ): 8 8.16 (br, 1H), 7.42 (s, 1H), 7.18-7.38 (m, 5H), 3.71 (s, 3H). 3.56 (br, 1H), 
5 3.44 (br, 1H), 3.43 (s, 2H), 2.58 (m, 1H), 1.17-2.02 (m, 18H) ppm; HPLC-MS: m/z488 (M+1). 

Example 464 {2-[3-Cyc!ohexyl-3-(4-phenyl-cyclohexyl)-ureldo]-thiazol-5-yIsulfanyl}- 
acetic acid 




1 0 Prepared in 80 % (1 90 mg) yield as described in general procedure (F) from {2-[3-cyclohexyl- 
3-(4-phenyl-cyclohexyl)-ureido]-thiazol-5-ylsulfanyl}-acetic acid methyl ester (244 mg, 0.5 
mmol). 

1 H NMR (CDCI3): 5 12.02 (br, 1H). (8.32 (br, 1H), 7.14-7.39 (m, 6H), 3.45 (m, 4H), 2.19 (m, 
1H), 1.07-1.96 (m. 18H) ppm; HPLC-MS: mlz 474 (M+1). 

15 

Example 465 

1 ,1 -Bis-(1 -acetyl-piperidin-4-yl)-3-(5-bromo-thiazol-2-yl)-urea 




Prepared in 65% (76 mg) yield as described in general procedure (N) from 3-(5-bromo- 
20 thiazol-2-yl)-1 ,1-di-piperidin-4-yl-urea (97 mg, 0.25 mmol) and acetyl chloride (78 mg, 1 
mmol). 

1 H NMR (CDCI3): 8 7.38 (br, 1 H), 7.19 (s, 1H), 4.76 (m, 4H), 3.90 (m, 4H), 3.55 (m, 2H), 3.17 
(m, 2H), 2.61 (m, 2H), 2.17 (m, 2H), 2.10 (s, 3H), 2.06 (s, 3H), 1 .34 (m, 2H) ppm; HPLC-MS: 
m/z473(M+1). 

25 

Example 466 

1-Cycloheptyl-3-(5-formylthiazol-2-yl)-1-(trans-4-methylcyclohexyl)urea 
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2-Amino-5-formylthiazole (2.56 g, 20.0 mmo!), carbonyldiimidazole (3.25 g f 20.0 mmol) and a 
catalytic amount of DMAP were heated together in 60 mL THF at 50 °C for 3h. To this solu- 
tion was added cycloheptyl-(frans-4-methylcyclohexyl)amine (4.18 g, 20.0 mmol) and the re- 
5 action mixture was stirred for an additional 6 h at room temperature. The reaction mixture 
was concentrated and the crude product was purified by flash chromatography (silica, 
CHaClrEtOAc, 4:1) to obtain 1,1-dicyclohexyl-3-(5-formyl-thiazol-2-yl)-urea (2.3 g, 31 % 
yield). 

10 HPLC-MS: m/z 364 (M+1). 
Example 467 

1 -(1 -Butyryl-piperidin-4-yl)-3-(5-chloro-thiazol-2-y!)-1 -cycloheptyl-urea 



Prepared as described in general procedure (G) using 4-cycloheptylamino-piperidine-1- 
1 5 carboxylic acid tert-butyl ester and 5-chloro-2-aminothiazole 
HPLC-MS: mlz 427 (M+1). 

Example 468 

I2-(3-Cycloheptyl-3-cyclopentyl-ureido)-thiazol-5-ylsulfanyl]-acetic acid 



[2-(3-Cycloheptyl-3-cyclopentyl-ureido)-thiazoi-5-y]sulfanyI]-acetic acid ethyl ester prepared 
as described in general procedures (A) and (B) using cycloheptyl-cyclopentylamine and 5- 
aminothiazole-2-mercaptoacetic acid ethyl ester. Hydrolysis using general procedure (F) 
gave the title compound. 
25 HPLC-MS: mlz 398 (M+1). 




20 




Example 469 
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[2-(3-Cyclobutyl-3-cycloheptyl-ureido)-thiazol-5-ylsulfanyI]-acetic acid 




WW 



[2-(3-tycIoheptyl-3-cydobutyl-ure^^^ add ethyl ester prepared as 

described in general procedures (A) and (B) using cycloheptyl-cyclobutylamine and 5- 
5 aminothiazo!e-2-mercaptoacetic acid ethyl ester. Hydrolysis using general procedure (F) 
gave the title compound. 
HPLC-MS: m/z 384 (M+1). 

Example 470 
10 {2-[3^yclobutyl-3Kfrans-4Hnethyl^yclohe 



{2-[3-Cyclobutyl-3-(frans^methyl^ acid ethyl 

ester prepared as described in general procedures (A) and (B) using cyclobutyI-(*rans-4- 
methyl-cyclohexyl)-amine and 5-aminothiazole-2-merraptoacetic acid ethyl ester. Hydrolysis 
15 using general procedure (F) gave the title compound. 
HPLC-MS: mlz 384 (M+1). 

Example 471 

3-(5-Chloro-thiazol-2-yl)-1 -cycloheptyl-1 -(1 -ethanesulfonyl-piperidin-4-yl)-urea 



Prepared as described in general procedure (G) using 3-amino-1-Boc-piperidine t cyclohep 
tanone and 2-amino-5-chlorothiazole 
HPLC-MS: mlz 449 (M+1). 




20 




25 



Example 472 

{[2-(3,3-Dicyclohexyl-ureido)-thiazoI-5-yll-methyl-amino}-acetic acid ethyl ester 
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Prepared as described in general procedure (A) using dicyclohexylamine and [(2-amino- 
thiazol-5-yl)-me%l-amino]-acetic acid ethyl ester 
HPLC-MS: m/z 867 (2M+Na). 

Example 473 

3-[2-(3-Cyclobutyl-3-cycloheptyl-ureido)-thiazo!-5-ylsulfanyl]-propionic acid^ 



[2-(3-C^cloheptyl-3-cydobutyl-ureido)-thiazol-5-ylsulfanyl]-propionic acid ethyl ester prepared 
10 as described in general procedure (A) using cycloheptyl-cyclobutylamine and 5- 

aminothiazole-2-mercaptoacetic acid ethyl ester. Hydrolysis using general procedure (F) 
gave the title compound 
HPLC-MS:m/z 398 (M+1). 

15 Example 474 

3-[2-(3-CycloheptyI-3-cyclopentyl-ureido)-thiazol-5-yIsuIfanyl]-propionic acid 



[2-(3-Cycloheptyl-3-cyclopentyl-ureido)-thiazol-5-ylsulfanyQ-propionic acid ethyl ester pre- 
pared as described in general procedure (A) using cycloheptyl-cyclopentylamine and 5- 
20 aminothiazole-2-mercaptoacetic acid ethyl ester. Hydrolysis using general procedure (F) 
gave the title compound 
HPLC-MS: mlz 412 (M+1). 

Example 475 

25 3-(5-Chloro-thiazol-2-yl)-1 -(1 -cyclobutanecarbonyl-piperidin-4-yl)-1 -(frans-4-methyI- 
cyclohexyl)-urea 
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CH3 

Prepared as described in general procedure (G) using 4-(frans-4-me%l-cydohexyIamino)- 
piperidine-1-carboxylic acid tert-butyl ester and 2-amino-5-chlorothiazole 
HPLC-MS:m/z 439 (M+1). 



Example 476 

3-(5-Chloro-thiazol-2-yI)-1 -(1 -cyclopentanecarbony!-piperidin-4-yl)-1 -(£rans-4-methyI 
cyclohexyl)-urea 



10 Prepared as described in general procedure (G) using 4-(frans-4-methyl-cyclohexylamino)- 
piperidine-1-carboxylicacid tert-butyl ester and 2-amino-5~chlorothiazole 
HPLC-MS:m/z 453 (M+1). 

Example 477 

1 5 3-(5-Chloro-thiazol-2-yl)-1 -(frans-4-methyl-cyclohexyl)-1 -(1 -pentanoyl-piperidin-4-yl)- 



CH, 

Prepared as described in general procedure (G) using 4-(f/ians-4-methyl-cyclohexylamino)- 
piperidine-1-carboxylic acid tert-butyl ester and 2-amino-5-chlorothiazoIe 
20 HPLC-MS: mlz 442 (M+1 ). 



5 




urea 




Example 478 

2-(3,3-Dicyclohexyl-ureido)-thiazole-5-sulfonic acid (2-dimethylamino-ethyl)-amide 
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Prepared as described in Example 173 using dicyclohexylamine, /V-acetamino-5- 
thiazolesulfonyl chloride and 2-dimethylaminoethylamine. 
HPLC-MS: mlz 458 (M+1). 

Example 479 

2-(3,3-Dicyclohexyl-ureido)-thiazole-5-sulfonic acid (2-diethylamino-ethyl)-amide 



thiazolesulfonyl chloride and 2-diethylaminoethylamine. 
HPLC-MS: mlz 486 (M+1). 

Example 480 

2-(3,3-Dicyclohexyl-ureido)-thiazo1e-5-sulfonic acid (2-morpholin-4-yl-ethyl)-amide 



Prepared as described in Example 173 using dicyclohexylamine, N-acetamino-5- 
thiazolesulfonyl chloride and 1-(2-aminoethyl)piperidine. 
HPLC-MS: mlz 501 (M+1). 

Example 481 

1 -CyclohexyM -(frans-4-hydroxy-cyclohexyl)-3-thiazol-2-yl-urea 



Reaction of [frans-4-(tert-butyI-dimethyl-^^ and 2- 

aminothiazole using general procedure (A) gave 1-[frans-4-(tert4DUtyl-dimethyl-silanyloxy)- 




Prepared as described in Example 173 using dicyclohexylamine, /V-acetamino-5- 
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cyclohexyl]-1-cyclohexy!-3-thiazol-2-yl-urea. Removal of the silyl protection group by addition 
of tetrabutylammoniumchloride (1 .1 equiv) in THF for 1 h at room temperature followed by 
flash chromatography afforded the title compound. 
HPLC-MS: mlz 324 (M+1). 

Example 482 

1 ,1 -Dicyclohexyl-3-[5-(2-diethylamino-ethylsulfanyl)-thiazoI-2-yl]-urea 



Prepared as described in general procedure (H) using 1,1-dicyclohexyl-3-(5-thiocyanato- 
thiazol-2-yl)-urea, dithioerythritol and 2-diethyiamino-ethanethiol 
HPLC-MS: mlz 439 (M+1). 

Example 483 

lJ-DicyclohexyI-3-[5K3-dimethyIamino-propylsulfanyl)-thiazol-2-yl]-urea 



Prepared as described in general procedure (H) using 1,1-dicyclohexyl-3-(5-thiocyanato- 
thiazo!-2-yl)-urea, dithioerythritol and 3-dimethylamino-1-propylchloride. 
HPLC-MS: mlz 425 (M+1). 

Example 484 

1 ,1 -Dicyclohexyl-3-[5-(4,5-dihydro-1 H-imidazol-2-ylmethyIsulf anyI)-thiazol-2-yI]-urea 



Prepared as described in general procedure (H) using 1,1-dicyclohexyl-3-(5«thiocyanato- 
thiazol-2-yl)-urea, dithioerythritol and 2-chloromethyl-2-imidazoline. 
HPLOMS: mlz 422 (M+1). 






Example 485 
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3-[5-(2-Azepan-1-yl-ethylsulfanyl)-thiazol-2-yl]-1,1-dicyclohexyl-urea 

c^y^ o 

Prepared as described in general procedure (H) using 1,1-dicyciohexyl-3-(5-thiocyanato- 
thiazol-2-yi)-urea, dithioerythritol and 2-(hexamethyleneimino) ethylchloride 
5 HPLC-MS:m/z 465 (M+1). 

Example 486 

3-(5-Chloro-thiazo!-2-yl)-1-cycloheptyM-(1-phenylmethanesulfonyl-piperIdin-4-yl)-urea 

10 Prepared as described in general procedure (G) using 3-amino-1-Boc-piperidine, cyclohep- 
tanone and 2-amino-5-chlorothiazole 
HPLC-MS:m/z 511 (M+1). 

Example 487 

15 i^i-Acetyl-piperidln^-yl)-1-cyclohexyl-3-(5-methanesulfonyl-thlazol-2.yl)-urea 




Prepared by oxidising l-{1-acetyli3iperidin-4-yl)-1-cyclohexyl-3-(5-methylsulfanyl-thiazol-2- 
yl)-urea (Example 339) using montmorillonite clay, oxone (2.5 equivalents) for 16h at room 
temperature in dichloromethane. The title compound was purified by HPLC. 
20 HPLC-MS: mlz 430 (M+1). 

Example 488 

1,1-Dlcyclohexyl-3^4-methyl-5-(2-morpholln-4-yl-ethanesulfonyl)-thiazol-2-yl]-urea 

o o 




6 
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Prepared by oxidising 1 j-Dicyclohexyl-344-methyl-5-(2-rnorpholin-4-yl-ethanesulfanyl)- 
thiazol-2-yO-urea (Example 309) using montmorillonite day, oxone (2.5 equivalents) for 16h 
at room temperature in dichioromethane. The title compound was purified by HPLC. 
HPLC-MS: mlz 500 (M+1). 



Example 489 

1J-Dicyclohexyl-344HTiethyl-5-(2i>iperidin-1^l-ethanesulfonyl)4hiazol-2-yn-urea 



Prepared by oxidising 1,1-Dicyclohexyl-3-[4-methyl-5-(2-piperidin-1-yl-ethanesulfonyl)- 
1 0 thiazol-2-yl]-urea (Example 302) using montmorillonite clay, oxone (2.5 equivalents) for 1 6h 
at room temperature in dichioromethane. The title compound was purified by HPLC. 
HPLC-MS: mlz 498 (M+1). 

Example 490 

1 5 {2-[3-Cyclohexyl-3-(6-oxo-piperidin-3(S)-yl)-ureido]-thiazol-5-ylsulf anyl}-acetlc acid 



{243-Cydohexyl-3-(6-oxc^piperidin-3(S)-yl)-ureido]-thiazol-5-ylsulfanyl}-acetic add ethyl es- 
ter was prepared as described in general procedures (A) and (B) using 5-cydohexylamino- 
piperidin-2-one and (2-amino-thiazol-5-ylsulfanyl)-aceticacid ethyl ester. Hydrolysis using 
20 general procedure (F) gave the title compound. 
HPLC-MS: mlz 413 (M+1). 

Example 491 

1 ,1 -Dicyclohexyl-3-(5-ethenesulfonyl-4-methyl-thiazol-2-yl)-urea 



5 





25 
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A secondary product prepared by oxidising Example 309 using montmorillonite clay, oxone 
(2.5 equivalents) for 16h at room temperature in dichloromethane. The title compound was 
purified by HPLC. 
HPLC-MS:m/z 412 (M+1). 

Example 492 

(2-{3-Cyclohexyl-3-[1-{thiophene-2-ca^ 
ylsulfanyl)-acetic acid 



Prepared in an identical manner to Example 271 using 3(R)-amino-1-Boc-pyrrolidine. 
HPLC-MS: mlz 495 (M+1). 

Example 493 

3-(5-Ch!oro-thlazol-2-yI)-1 -cycloheptyl-1 -[1 -(propane-1 -sulf onyl)-piperidin-4-yl]-urea 



Prepared as described in general procedure (G) using 3-amino-1-Boc-piperidine, cyclohep- 
tanone and 2-amino-5-chlorothiazole 
HPLC-MS: m/z 463 (M+1). 

Example 494 

3-(5-Chloro-thiazol-2-yl)-1 -cycloheptyl-1 -(1 -cyclopentanecarbonyl-piperldin-4-yl)-urea 



Prepared as described in general procedure (G) using 3-amino-1-Boc-piperidine, cyclohep- 
tanone and 2-amino-5-chlorothiazole 
HPLC-MS:m/z 453 (M+1). 
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Example 495 

3-I2^3^yclohexyl-3-indan-2-y|.ureido)-thiazol-5-ylsulfanyl]-propionfe acid 



5 Prepared in an identical manner to Example 342 using indane, cyclohexanone and 5- 
aminothiazol-2-mercaptopropionic acid ethyl ester 
HPLC-MS: m/z 446 (M+1). 

Example 496 

10 3^3^yclobutyl-3-(frans^-methylH:yclohexyl)-ureido]-thiazol-5-ylsulfanyl}i5ropionic 



{2^3-Cydobutyl-3-(frans^me%l-cydohexyl)-ureido]-thiazol-5-ylsulfanyl^propionic acid 
ethyl ester prepared as described in general procedure (A) using cyclobutyl-(<rans-4-methyl- 
15 cyclohexyO-amine and 5-aminothiazole-2-mercaptopropionic acid ethyl ester. Hydrolysis us- 
ing general procedure (F) gave the title compound. 
HPLC-MS: m/z 398 (M+1). 

Example 497 

20 3-{2-[3-Cyclopentyl-3-(frans-4-methyl-cyclohexyl)-ureldo]-thiazol-5-ylsulfanyl}- 
propionic acid 



{2-[3-Cydopentyh3-(frans4-me%l-^ 

ethyl ester prepared as described in general procedure (A) using cydopentyl-(trans-4-methyl- 
25 cydohexyl)-amine and 5-aminothiazole-2-mercaptopropionic acid ethyl ester. Hydrolysis us- 
ing general procedure (F) gave the title compound. 
HPLC-MS: m/z 412 (M+1). 



acid 
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Example 498 

3^2-[3^ycloheptyl-3K*rans-^ 
propionic acid 



{2-[3-Cycloheptyl-3-(frans-4-m^ acid 
ethyl ester prepared as described in general procedure (A) using cycloheptyl-(frans-4-methyl- 
cyclohexyl)-amine and 5-aminothiazole-2-mercaptopropionic acid ethyl ester. Hydrolysis us- 
ing general procedure (F) gave the title compound. 
HPLC-MS: mlz 440 (M+1). 

Example 499 

3«(5-Chloro4hiazol-2-yl)-1-cyclohexyM 



Prepared as described in general procedure (G) using 4-cyclohexyiamino-piperidine-1- 
carboxylic acid tert-butyl ester and 5-chloro-2-aminothiazole 
HPLC-MS: mlz 411 (M+1). 

Example 500 

3-(5-Chloro-thiazol-2-yl)-1 -(1 -cyclobutanecarbonyl-piperidin^-yl)-1 -cyclohexyl-urea 



Prepared as described in general procedure (G) using 4-cydohexylamino-piperidine-1- 
carboxylic acid tert-butyl ester and 5-chloro-2-aminothiazole 
HPLC-MS: mlz 447 (M+1). 






Example 501 
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3-(5-Chloro-thiazol-2-yl)-1-cyclohexyl-1-[1-(2-cyclopropyl-acetyl)-piperidin-4-yl]-urea 



Prepared as described in general procedure (G) using 4-cyclohexylamino-piperidine-1- 
carboxylic acid tert-butyi ester and 5-chiorc-2-aminothiazole 
5 HPLC-MS: mlz 447 (M+1). 

Example 502 

4-{4-[3-(5-Chloro-thiazol-2-yl)-1 -cyclohexyl-ureido]-piperidin-1 -yl)-4-oxo-butyric acid 



10 Prepared as described in general procedure (G) using 4-cyclohexylamino-piperidine-1- 
carboxylic acid tert-butyl ester and 5-chloro-2-aminothiazole 
HPLC-MS: mlz 443 (M+1). 

Example 503 

15 1 ,1 -Dicyclohexyl-3-{5-{2-(1 H-tetrazol-5-yl)-ethylsulfanyl]-thiazol-2-yl}-urea 



Prepared as described in general procedure (H) using 1,1-dicydohexyl-3-(5-thiocyanato- 
thiazol-2-yl)-urea, dithioerythritol and 5-(2-chioroethyl)-1H-tetrazole. 
HPLC-MS: mlz 437 (M+1). 

Example 504 

1-(1-Acetyl-plperidln-3-yl)-3(S)-(5-chloro-thiazol-2-yl)-1-cyclohexyl-urea 



Prepared as described in general procedures (A) and (B). using 1-(3(S)-cyclohexylamino- 
25 piperidin-1-yl)-ethanone and 5-chloro-2-aminothiazole 







WO 2005/066145. 



275 



PCT/DK2005/000002 



HPLC-MS: mlz 385 (M+1). 
Example 505 

{2-[3^1-Acetyl-piperidin^(S)-^ 



{2-[3-(1 -Ac»tyl-piperidiiv3(S)-yl)-3-cyclohexyl-ureido]-thiazol-5-ylsulfanylVacetic acid ethyl 
ester prepared as described in general procedures (A) and (B). using 1-(3(S)- 
cydohexylamino-piperidin-1-yl)-ethanone and (2-amino-thiazol-5-ylsulfanyl)-aceticacid ethyl 
ester. Hydrolysis using general procedure (F) gave the title compound. 
10 HPLC-MS: mlz 441 (M+1). 

Example 506 

3^5-Chloro-thiazol-2-yl)-1-cyclohexyl-1-(4,4-difluoro-cyclohexyl)-urea 



15 Prepared using general procedures (A) and (B) using cyclohexyl-(4,4Kiifluoro-cydohe)cyl)- 
amine and 5-chloro-2-aminothiazole 
HPLC-MS: mlz 378 (M+1). 

Example 507 

20 3^5-Chloro-thiazol-2-yl)-1-(1<yclopropanecarbonyl-piperidln-^yl)-1-(frans-4-methyl- 
cyclohexyl)-urea 



Prepared as described in general procedure (G) using 4-(frans-4-methyl-cyclohexylamino)- 
piperidine-1-carboxylic acid tert-butyl ester and 2-amino-5-chlorothiazole 
25 HPLC-MS: mlz 425 (M+1). 



5 
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Example 508 

H1-Acetyl-piperidin-4-yl)-1 -c^ 
yl]-urea 

5 Prepared as described in general procedures (H) and (I) using 1 -(1 -acetyl-piperidin-4-yl)-1- 
cyclohexyl-3-(5-thiocyanato-thiazol-2-yl)-urea, dithioerythritol and N-(2- 
chloroethyl)pyrrolidine. 
HPLC-MS: mlz 480 (M+1). 



10 Example 509 

H1-Acetyl-piperidin^yl)^H5K2-azepan-1-yl^thylsulfanyl)4hlazol-2-yl]-1-cyclohexyl 



urea 




Prepared as described in general procedures (H) and (I) using 1-(1-acetyl-piperidin-4-yl)-1- 
15 cyclohexyl-3-(5-thiocyanato-thiazol-2-yl)-urea, dithioerythritol and 2-(hexamethyleneimino) 
ethylchloride 

HPLC-MS: mlz 508 (M+1). 



Example 510 

20 H1-Acetyl-piperidin-4-yl)-1-cyclohexyl^^ 



urea 




Prepared as described in general procedures (H) and (I) using 1-(1-acetyl-piperidin-4-yl)-1- 
cydohexyl-3-(5-thiocyanato-thiazol-2-yl)-urea, dithioerythritol and 2-diethylamino-ethanethiol 
25 HPLC-MS: mlz 482 (M+1 ). 



Example 511 
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1 -(1 -AcetyJ-piperldin-4-yl)-1 ^(rans-4-methyl-cyclohexyl)-3-[5-(2-plperidin-1 -yl 
ethylsulfanyl)-thiazol-2-ylJ-urea 



Prepared as described in general procedures (H) and (I) using 1-(1-acetyl-piperidin-4-yl)-1 
(ffans^methyl^dohexyl)-3-(5-thiocyanato-thiazol-2-yl)-urea, dithioerythritol and N-(2- 

chloroethyl)piperidine 
HPLC-MS: mlz 508 (M+1). 

Example 512 

H1-Acetyl-piperidin-4-yl)-1-(fra/JS-4-methyl-cyclohexyl).3-[5-(2-pyrrolidin-1-yl- 
ethylsulfanyl)-thiazol-2-yl]-urea 



Prepared as described in general procedures (H) and (I) using 1-(1-acetyl-piperidin-4-yl)-1 
(trans^me%l^clohexyl)-3-(5-thiocyanato-thiazol-2-yl)-urea, dithioerythritol and N-(2- 
chloroethyl)pyrrolidine 
HPLC-MS: mlz 494 (M+1). 

Example 513 

1-(1-Acetyl-piperidin-4-yl)-1-(irans-4-methyl-cyclohexyl)-3-[5-(2-morpholin-4-yl- 
ethylsulfanyl)-thiazol-2-yl]-urea 



Prepared as described in general procedures (H) and (I) using 1-(1-acetyl-piperidin-4-yl)-1- 
(frans-4-methyl-cyclohexyl)-3-(5-thiocyanato-thiazol-2-yl)-urea, dithioerythritol and N-(2- 
chloroethyl)morpholine 
HPLC-MS: mlz 510 (M+1). 
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Example 514 

1-(1-Acetyl-piperidin^y!H-[5H2-aM^^ 
methyl-cyclohexyl)-urea 




Prepared as described in general procedures (H) and (I) using 1-(1-acetyl-piperidin-4-yl)-1- 
(frans-^methyl-cyclohexyl)-3-(5-thiocyanato-thiazol-2-yl)-urea, dithioerythritol and 2- 

(hexamethyteneimino) ethylchloride 
HPLC-MS: mlz 522 (M+1). 

Example 515 

1-(1-Acetyl-plperidin-4-yl)-3-(5-chloro-thlazol-2-yl)-1-lndan-2-yl-urea 




Prepared as described in general procedures (A) and (B) using indane, N-acetylpiperidin-4- 
one and 5-chloro-2-aminothiazole. 
HPLC-MS: mlz 419 (M+1). 



Example 516 

{2W1-A<^tyl-plperidin^-yl)-3-lndan-2-yl-ureido]-thiazol-5-yIsulfanyl}-acetjcacld 




6 



% '—<! II 



{2H3-(1-AcetyH>lperklin^yl)^-indaji-2-ykJreldo]-th acid ethyl ester 

was prepared as described in general procedures (A) and (B) using indane, N- 
acetylpiperidin-4-one and 5-aminothiazole-2-mercaptoacetic acid ethyl ester. Hydrolysis us- 
ing general procedure (F) gave the title compound 
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Example 517 

{2-[3-Cyclohexyl-3-(4,4-difluoro.cyclohexyl)-ureido]4hia2ol-5.ylsulfanyl}-acetlc acid 




{2^3-Cyclohexyl-3-(4/Wifluoro-cyd^ acid ethyl es- 

ter prepared using general procedures (A) and (B) using cyclohexyl-(4,4-difluoro-cyclohexyl)- 
amine and 5-aminothiazoIe-2-mercaptoacetic acid ethyl ester. Hydrolysis using general pro- 
cedure (F) gave the title compound. 
HPLC-MS: mlz 434 (M+1). 

Example 518 

1^yclohexyl-3-(5-methylsulfanyI-thiazol-2-yl)-1-[1Kthlophene-2<arbonyl).pyiTolidin- 
3(R)-yl]-urea 



Prepared as described in general procedure (H) using 1-cyclohexyl-3-(5-thiocyanato-thiazol- 
2-y|)-i-[i-(thiophene-2-carbonyl)-pyrrolidin-3(R)-yl]-urea, dithioerythritol and methyliodide. 
HPLC-MS: mlz 451 (M+1). 

Example 519 

1^yclohexyl-1-(<rans-4-methyl-cyclohexyl)-3-I5-(2-morpholin-4.yl-ethylsulfanyl)- 
thiazol-2-yl]-urea 



0-1° 
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Prepared as described in general procedure (H) using 1-cyclohexyl-1-(frans-4-methyl- 
cycIohexyl^S-thiocyanato-thiazol-Z-yO-urea, dithioerythritol and N-(2- 
chloroethyl)morpholine 
HPLC-MS: m/z 468 (M+1). 



Example 520 

1 -Cyclohexyl-1 -(<rans-4-methyl-cyclohexyl)-3-[5-(2-piperidjn-1 -yl-ethyisulfanyl)-thlazol 
2-yl]-urea 



10 Prepared as described in general procedure (H) using 1-cyclohexyH-(frans-4-inethyl- 

cydohexyl)-3-(5-thiocyanato-thiazol-2-yl)-urea f dithioerythritol and N-(2-chloroethyl)piperidine 
HPLC-MS: m/z 466 (M+U 

Example 521 

1 5 3-[5«(2-Azepan-1 -y|-ethyIsulfanyl)-thiazol-2-yl]-1 -cyclohexyl-1 -(frans-4-methyl- 
cyclohexyl)-urea 



H36 

Prepared as described in general procedure (H) using 1-cycIohexyl-1-(frans-4-methyl- 
cyclohexyl)-3-(5-thiocyanato4hiaz6l-2-yl)-urea f dithioerythritol and 2- 
20 (hexamethyleneimino)ethyl chloride. 
HPLC-MS: m/z 480 (M+1). 

Example 522 

3^2-[3^1 -Acetyl-piperidin^-yl)-3K 
25 ylsulfanyl}-proplonic acid 



5 
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3-{2-[3<1-Acetyl-piperidin-4-yl)-3^4-me%^ 

add ethyl ester prepared as described in general procedures (A) and (B) using 1-[4-(4- 
methyl-cyclohexylamino)-piperidin-1 -yl]-ethanone and 3-(2-amino-thiazol-5-ylsulfanyl)- 
5 propionic acid ethyl ester. Hydrolysis using general procedure (F) gave the title compound. 
HPLC-MS: mlz 469 (M+1). 



Example 523 

3-{2-[3-Cyclohexyl-3-((rans-4-methyl-cyclohexyl)-ureido]-thlazol-5-ylsulfanyl}-propionic 
10 acid 

o 

{2-[3-Cyclohexyl-3-(frans-4-methy^ acid 
ethyl ester prepared as described in general procedure (A) using cyclohexyl-(</ans-4-methyl- 
cyclohexyl)-amine and 5-aminothiazole-2-mercaptopropionic acid ethyl ester. Hydrolysis us- 
1 5 ing general procedure (F) gave the title compound. 
HPLC-MS: mlz 426 (M+1). 



20 



Example 524 

3H[2-(3-Cyclohexyl-3-cyclopentyl-ureido)-thlazol-5-yIsulfanyl]-propionicacid 



9„ 



{2-[3-Cydopentyl-3-(frans^me^ acid 
ethyl ester prepared as described in general procedure (A) using cyclopentyl-(frans-4-methyl- 
cyclohexyI)-amine and 5-aminothiazole-2-merraptopropionic acid ethyl ester. Hydrolysis us- 
ing general procedure (F) gave the title compound. 
25 HPLC-MS: mlz 398 (M+1). 
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Example 525 

3.(5-Chloro-thiazol-2-yl)-1-cycloheptyl-1-(1-propionyl-prperidin-4-yl)-urea 




Prepared as described in general procedure (G) using 3-amino-1-Boc-piperidine, cyclohep- 
5 tanone and 2-amino-5-chlorothiazole 
HPLC-MS: mlz 413 (M+1). 

Example 526 

3-(5-Chloro-thlazol-2-yl)-1 -cycloheptyl-1 -(1 Hnethanesulfonyl-piperidin-4-yl)-urea 



Prepared as described in general procedure (G) using 3-amino-1-Boc-piperidine, cyclohep- 
tanone and 2-amino-5-chlorothiazole 
HPLC-MS: mlz 435 (M+1). 

15 Example 527 

1 ^yclohexyl-3-[5-(2-dlethylamlno-ethylsulfanyl)-thlazol-2-yl]-1 -(frans-4-methyl- 
cyclohexyl)-urea 



Prepared as described in general procedure (H) using 1-cyclohexyl-1-(frans-4-methyl- 
20 cyclohexyl)-3-(5-thiocyanato-thiazol-2-yl)-urea, dithioerythritol and 2-chlorotriethylamine 
HPLC-MS: mlz 454 (M+1). 

Example 528 

1-Cyclohexyl-1-(trans-4-methyl-cyclohexyl)-3-[5-(3-morpholin-4-yl-propylsulfanyl)- 
25 thiazol-2-yl]-urea 



I? 



10 
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Prepared as described in general procedure (H) using 1-cydohexyl-1-(tans-4-methyl- 
cyclohexyl)-3-(5-thiocyanato-thiazol-2-yl)-urea, dithioerythritol and 4-(3- 
chloropropyl)morpholine 
5 HPLC-MS: mlz 482 (M+1). 

Example 529 

1 -(1 -Acetyl-plperidin-4-yl)-3-[5-(4,5-dihydro-1 H-imidazol-2-ylmethylsulfanyl)-thiazol-2 
yl]-1 -(frans-4-methyl-cyclohexyl)-urea 



Prepared as described in general procedure (H) using 1-cyclohexyl-1-(f/ans-4-methyl- 
cyclohexyl)-3-(5-thiocyanato-thiazol-2-yl)-urea, dithioerythritol and 3-chloroethyl-2- 
imidazoline. 

HPLC-MS: mlz 479 (M+1). 
Example 530 

1 -(1 -Acetyl-piperldin-4-yl)-3-[5-(3-amino-propylsulfanyl)-thiazol-2-yl]-1 -(«rans-4-methyl- 
cyclohexyl)-urea 



20 Prepared as described in general procedure (H) using 1-cyclohexyl-1-(trans-4-methyl- 
cyclohexyl)-3-(5-thiocyanato-thiazol-2-yl)-urea, dithioerythritol and 3-chloropropylamine 
HPLC-MS: mlz 454 (M+1). 

Example 531 

25 {2^3-Cyclopentyl-3-(4-trifluoromemyl-cyclohexyl)-ureido]-thiazol-5-ylsulfanyl}-acetic 



10 





acid 
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cyclohexyl)-ureido]-thlazol-5-ylsulfanyI}-acetic acid methyl ester. 
HPLC-MS: mlz 452 (M+1). 

Example 532 

1,1.Dicyclohexyl-3-[5-(2-oxo-2-plperidin-1-yl-ethylsulfanyJ).thiazol-2-yl]-urea 



To Example 55 (O.lmmol) in 2mL dimethylformamide was added 1 .2 equivalents of DHOBt 
10 and 1 equivalent of EDAC. After stirring for 1h, 1 equivalent of piperidine and 1 equivalent of 
diisopropylethylamine was added. The reaction was diluted with 10 ml of EtOAc and 5 ml of 
10% NaHS04, mixed and separated. The organic phase was washed with 3 ml of water, 3 
ml of sat. NaHC03, 3 ml of brine, dried (MgS04). filtered and concentrated in vacuo. Purifi- 
cation by HPLC gave the title compound. 
15 HPLC-MS: mlz 465 (M+1). 

Example 533 

1,1-Dicyclohexyl-3-[5-{2-morpholin-4-yl-2-oxo-ethylsuIfanyl)-thiazol-2-yll-urea 





20 Prepared in a similar manner toExample 532 using morpholine. 
HPLC-MS: mlz 467 (M+1). 



Example 534 

2-[2-(3,3-Dicyclohexyl-ureido)-thiazol-5-ylsulfanyl]-N,N-diethyl-acetamide 
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CH, 
CH3 



6 

Prepared in a similar manner to Example 532 using diethylamine. 
HPLC-MS: m/z 453 (M+1). 



5 Example 535 

4K2H2^3,3-DicyclohexyI^reido)-thIazol-5-ylsulfanylJ-acetyl}iJiperazine-lH:arboxyJic 
acid tert-butyl ester 




Prepared in a similar manner to Example 532 using fert-butyl-1-piperazine carboxylate. 
10 HPLC-MS: m/z 566 (M+1). 

Example 536 

N-Benzyl-2-[2-(3,3-dicyclohexyI-ureldo)-thiazol-5-ylsulfanyl]-acetamide 

6" O 

1 5 Prepared in a similar manner to Example 532 using benzylamine. 
HPLC-MS: mlz. 487 (M+1). 

Example 537 

1-(1-Butyryl-piperidin^yl)-1-(<rans^-methyl-cyclohexyO-3-tM2-morpholin-4-yl- 
20 ethylsulfanyI)-thiazol-2-yl]-urea 




Prepared as described in general procedures (H) and (I) using 1-(1-butyryl-piperidin-4-yl)-1- 
(frans-4-methyl-cyclohexyl)-3K5-thicKyanato-thiazol-2-yl)-urea, dithioerythritol and N-(2- 
chloroethyl)morpholine 
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HPLC-MS: mlz 539 (M+1). 
Example 538 

3-[5-(2-Azepan-1 -ytethyte^ 
methyl-cyclohexyl)-urea 



Prepared as described in general procedures (H) and (I) using 1-(1-butyryl-piperidin-4-yl)-1 
(tans-4-methykyclohexyI)-3-^^^ dithioerythritol and 2- 

(hexamethyleneimino) ethylchloride 
HPLC-MS: mlz 452 (M+2). 

Example 539 

1 -(1 -Butyryl-piperidin-4-yl)-1 -(frans-4-methyl-cyclohexyl)-3-[5-(2-pyrrolidin-1 -yl- 
ethylsu!fanyl)-thiazol-2-y1]-urea 



Prepared as described in general procedures (H) and (I) using 1 -(1 -butyryl-piperidin-4-yi)-1 - 
(frans-4-methyl-cydohexyl)-3-(5^ dithioerythritol and N-(2- 

chloroethyl)pyrrolidine. 
HPLC-MS: mlz 525 (M+2). 

Example 540 

1-(1-Butyryl-piperidin^-yIH^ 
methyl-cyclohexyl)-urea 



Prepared as described in general procedures (H) and (I) using 1 -(1 -butyryl-plperidin-4-yl)-1 » 
(frans-4-methyl-<yclohexyl)^ dithioerythritol and 2- 

diethylamino-ethanethiol 
HPLC-MS: mlz 526 (M+2). 
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Example 541 

1^1-Butyiyl-piperidIn^-yl)-1^<rans^-methyl^yclohexyl)-3^5-methylsulfanyl-thiazol-2 
yl)-urea 



Prepared as described in general procedures (H) and (I) using 1-(1-butyryl-piperidin-4-yl)-1- 
(frans-4HTiethyl-cyclohexyl)-3-(5-thiocyanato-thiazol-2-yl)-urea, dithioerythritol and io- 

domethane. 

HPLC-MS: mlz 441 (M+2). 
Example 542 

141-(2^clopropyl-acetyl)-piperidin-4-yl]-1-(trans^methyl-cyclohexyl)-3-(5-methyl- 
thlazol-2-yl)-urea 



CH, 

15 Prepared as described in general procedure (G) using 4-(trans-4-methyl-cyclohexylamino)- 
piperidine-1-carboxylic acid tert-butyl ester and 2-amino-5-methylthiazole 
HPLC-MS: mlz 419 (M+1). 

Example 543 

20 i-(i-Acetyl-pyrrolidin-3(S)-yl)-1-cyclohexyl-3-[5-(2-morpholln-4-yl-ethylsulfanyl)- 
thiazol-2-yl]-urea 



Prepared as described in general procedure (H) using 1-cyclohexyl-3-(5-thiocyanato-thiazol- 
2-yl)-1-[1-(acetyl)-pyrrolidin-3(S)-yl]-urea, dithioerythritol and N-(2-chloroethyl)morpholine 
25 HPLC-MS: mlz 482 (M+1). 



5 
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Example 544 

H1-AcetyH>yrrolidin^(R)-yl)-1^^ 



5 Prepared as described in general procedure (H) using 1-cydohexyl-3-(5-thiocyanato-thiazol- 
2-yl)-1-[1-(acetyl)-pyrrolidin-3(R)-yl]-urea, dithioerythritol and N-(2-chloroethyl)pyrrolidine. 
HPLC-MS: m/z 466 (M+1). 

Example 545 

1 0 1 -((rans-4-Methyl-cyclohexyl)-3-(5-methyl-thiazol-2-yl)-1 -[1 -(3,3,3-trifluoro-propionyl)- 
piperidin-4-yl]-urea 



i 

Prepared as described in general procedure (G) using 4-{frans-4-methyl-cyclohexylamino)- 
piperidine-1-carboxylic acid tert-butyl ester and 2-amino-5-methylthiazole 
1 5 HPLC-MS: mfz 447 (M+1 ). 

Example 546 

{2-[3-Cyclohexyl-3-(frans-4-hydroxy-cyclohexyl)-ureldol-thiazol-5-ylsulfanyl}-acetlc 
acid 



Prepared in a similar manner to Example 381 using [frans-4-(tert-butyl-dimethyl-silanyloxy)- 
cyclohexyl]-cyclohexyl-amine and 5-aminothiazole-2-mercaptoacetic acid ethyl ester. 
HPLC-MS: m/z 414 (M+1). 



2-yl]-urea 




o 




20 




25 



Example 547 

3H5-Chloro-thiazol-2-yl)-1-cyclohexyl-1-(trans-4-hydroxy-cyclohexyl)-urea 
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HO- 



6" 

Prepared in a similar manner to Example 381 using [frans-4-(tert-buty!-dimethyl-silanyloxy)- 
cyclohexyO-cyclohexyl-amine and 5-chloro 2-aminothiazole. 
HPLC-MS: mlz 358 (M+1). 
5 Example 548 

{2-[3^yclohexyl-3Kfrans-^methoxy-cyclohexyl)-ureido]-thiazol-5.ylsulfanyl}-acefic 
acid 

^ OH 

6 

Prepared as described in general procedures (A) and (B) and (F) using frans-4-methoxy- 
10 cyclohexyl]-cyclohexyl-amine and 5-aminothiazole-2-mercaptoacetic acid ethyl ester. 
HPLC-MS: mlz 428 (M+1). 



Example 549 

1^ycloheptyl-3-[5-(2-diethylamlno-ethylsulfanyl)-4-methyl-thlazo|.2-yl]-1-(frans-4. 
15 methyl-cyclohexyl)-urea 




H,C ^ CH, 

Prepared as described in general procedure (H) using dithioerythritol and N-(2- 

chloroethyl)morpholine 

HPLC-MS: mlz 481 (M+1). 

20 

Example 550 

1-Cycloheptyl-1-(<rans-4-methyl-cyclohexyl)-3-[4-methyI-5-(2-pyrrolidln-1-yl- 
ethylsulfanyl)-thiazol-2-yl]-urea 
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Prepared as described in general procedure (H) using dithioerythritol and N-(2- 

chloroethyl)pyrrolidine 

HPLC-MS: mlz 479 (M+1). 

5 

Example 551 

1 -Cycloheptyl-1 -(<rans-4-methyl-cyclohexyl)-3-[4-methyl-5-(2-plperidin-1 -yl- 
ethylsulfanyl)-thlazol-2-yl]-urea 




10 Prepared as described in general procedure (H) using dithioerythritol and N-(2- 
chloroethyl)piperidine 
HPLC-MS: mlz 493 (M+1). 

Example 552 

1 5 3-{5-Chloro-thiazol-2-yl)-1 -(lrans-4-methyl-cyclohexyl)-1 -[1 -(3,3,3-trifluoro-propionyl) 
plperidin-4-yl]-urea 




Prepared as described in general procedure (G) using 4-(f/ans-4-methyl-cyclohexylamino)- 
piperidine-1-carboxylicacid tert-butyl ester and 2-amino-5-chlorothiazole 
20 HPLC-MS: mlz 467 (M+1). 

Example 553 

3-(5-Chloro-thiazol-2-yl)-1 -[1 K2-cyclopropyl-acetyl)-piperidin-4-yll-1 -(4-methyl- 
cyclohexyl)-urea 
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Prepared as described in general procedure (G) using 4-(toans-4-me%l-cyclohexylamino)- 
piperidine-1-carboxylic acid tert-butyl ester and 2-amino-5-chlorothiazole 
HPLC-MS: mlz 439 (M+1). 

Example 554 

4-[3^5^h!oro-thiazol-2-yl)-H<rans^-met h y , - c y c,ohex y | )-ureWo]-pSperidlne-1- 
carboxylic acid dimethylamide 



CH, 

To a solution of 3-(5^hloro-thiazol-2-ylVH^ns^methylK;yclohexyl)-1-piperidin-4-yl-urea 
(0.8mmol), prepared as described in general procedure (G), steps 1-3, and 1.2 equivalents < 
DIPEA in 10mL dioxane was added dimethylcarbamoyl chloride (1.2 equivalents) in 1ml di- 
oxane. The reaction was stirred overnight at room temperature, concentrated in vacuo and 
purified by flash chromtography to give the title compound. 
HPLC-MS: mlz 428 (M+1). 

Example 555 

2-(3,3-Dicyclohexyl-ureido)-4-methyl-thiazole-5-sulfonic acid (1-methyl-piperidin-4-yl) 



Prepared in a similar manner to Example 173 using dicyclohexylamine and 4-methyl- 
thiazole-5-sulfonic acid (1-methyl-piperidin-4-yl)-amide 
HPLC-MS: mlz 499 (M+1). 




CI 




amide 
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Example 556 

4-[3-(5-Chloro-thia2ol-2-yI)-1-{<rans-4-methyl-cyclohexyl)-ureido]-piperidlne-1-sulfonic 
acid diethylamide 




CH, 

5 Prepared in a similar manner to Example 554 using 3-(5-chloro-thiazol-2-yl)-1 -(trans-4- 
methyl-cyclohexyl)-1-piperidin-4-yl-urea and dimethylsulfamoyl chloride 
HPLC-MS: mlz 464 (M+1). 



Example 557 

10 3-(5-Chloro-thiazol-2-yl)-1-(traiis-4-methyl-cyclohexyl)-1-[1-(propane-1-sulfonyl)- 
piperidin-4-yQ-urea 




Prepared in a similar manner to Example 554 using 3-(5-chloro-thiazol-2-yl)-1-(<rans-4- 
methy!-cyclohexyl)-1-piperidin-4-yl-urea and propanesulfonylchloride 
1 5 HPLC-MS: mlz 463 (M+1 ). 



Example 558 

3-<5-Chloro-thiazol-2-yl)-1 -(fra/is-4-methyl-cyclohexyl)-1 -[1 -(morpholine-4-carbonyl) 
piperidin-4-yl]-urea 




Prepared in a similar manner to Example 554 using 3-(5-chloro-thiazol-2-yl)-1-(&ans-4- 
methyl-cyclohexyl)-1-piperidin-4-yl-urea and 4-morpholinecarbonyl chloride 
HPLC-MS: mlz 470 (M+1). 
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Example 559 

N^4^4^3.(5-Chloro4hiazol-2-yl)-1-(ta^ 
sulfonyl}-phenyl)-acetamide 



Prepared in a similar manner to Example 554 using 3-(5-chloro-thiazol-2-yl)-1-(irans-4- 
methyl-cyclohexyl)-1-piperidin-4-yl-urea and N-acetylsulfanilyl chloride. 
HPLC-MS: mlz 554 (M+1). 

Example 560 

1,1-DicyclohexyW^5-[2-(4-methyl-piperazin-1-yl)-2^xo-ethylsulfanyl]-thiazo!-2-yl} 
urea 



CH, 

Prepared in a similar manner to Example 532 using l-bercylpiperazine. 
HPLC-MS: mlz 480 (M+1). 

Example 561 

3-{5-[2-(4-Benzyl-plperazin-1 -yl)-2-oxo-ethylsulf anyl]-thlazol-2-yl}-1 ,1 -dlcyclohexyl-urea 



\J 

Prepared in a similar manner to Example 532 using 1-benzylpiperazine. 
HPLC-MS: mlz 556 (M+1). 

Example 562 

1 ,1 -Dlcyclohexyl-3-{5-[2-oxo-2-{4-phenyl-piperazln-1 -yl)-ethylsulfanyl]-thiazol-2-yl> 
urea 
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Prepared in a similar manner to Example 532 using 1-phenylpiperazine. 
HPLC-MS: mlz 542 (M+1). 

5 Example 563 

1 ,1 -D!cyclohexyt-3^5-[2-oxo^ 
yi}-urea 




Prepared in a similar manner to Example 532 using 1-(2-pyrimidinyl)-piperazine. 
10 HPLC-MS: mlz 544 (M+1). 

Example 564 

1,1-Dicyclohexyl-3^542K>xo-2-^ 
y I} -urea 




Prepared in a similar manner to Example 532 using 1-(2-pyridinyl)-piperazine. 
HPLC-MS: m/z 543 (M+1). 

Example 565 

20 1 ,1 -DicyclohexyI-3-{5-I2-oxo-2-(4-pyridin-4-yl-piperazin-1 -yl)-ethylsuKanyI]-thiazo1-2 
yl}-urea 
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Prepared in a similar manner to Example 532 using 1-(4-pyridinyl)-piperazine. 
HPLC-MS: mlz 543 (M+1). 

Example 566 

1,1-Dlcyclohexyl-3-{5-I2-(4-cyclopentyl-piperazin-1-yl)-2M5xo-ethylsulfanyll-thla2ol-2- 
yl}-urea 



Prepared in a similar manner to Example 532 using 1-cyclopentyl-piperazine 
HPLC-MS: mlz 534 (M+1). 

Example 567 

1,1-Dlcyclohexyl-3-(5-{2-oxo-2-[4-(tetrahydro-furan-2-ylmethyl)-plperazin-1.yl]- 
ethylsulfanyl}-thiazol-2-yl)-urea 



Prepared in a similar manner to Example 532 using 1-(2-tetrahydrofurfuryl)-piperazine 
HPLC-MS: mlz 550 (M+1). 

Example 568 

1 ,1 -Dicyclohexyl-3-{5-[2-{4-ethyl-piperazln-1 -yl)-2-oxo-ethylsu!fanyl]-thiazol-2-yl}-urea 
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6 q 

Prepared in a similar manner to Example 532 using 1-ethyl-piperazine 
HPLC-MS: m/z 494 (M+1). 

5 Example 569 

4-[3K5-Chloro-thiazol-2-yl)-1-(<rans-4-methyl-cyclohexyl)-ureldo].piperldine-1- 
carboxylic acid diethylamide 

0 

CH3 

Prepared in a similar manner to Example 554 using 3-(5-chlorothiazol-2-yl)-1-(&ans-4- 
1 0 methyl-cyclohexyl)-1 -piperidin-4-yl-urea and diethylcarbamoyl chloride 
HPLC-MS: mlz 456 (M+1). 
Example 570 

3-I2-(3-Cycloheptyl-3-cyclohexyl-ureido)-thiazol-5-yIsulfanyl]-propionic acid 



20 



1 5 t2-(3-Cycloheptyl-3-cyclohexyl-ureido)-thiazol-5-ylsulfanyl]-propionic acid ethyl ester pre- 
pared as described in general procedure (A) using cycloheptyl-cyclohexylamine and 5- 
aminothiazole-2-mercaptoacetic acid ethyl ester. Hydrolysis using general procedure (F) 
gave the title compound 
HPLC-MS: m/z 426 (M+1). 



Example 571 

1^1-A<»tyl-piperidin^yl)"1-cyclohexyl-3^5-(2i)lperldin-1-yl^thylsulfanyl)-thiazol-2- 
yl]-urea 
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Prepared as described in general procedures (H) and (I) using 1-(1-acetyl-piperidin-4-yl)-1- 
cyclohexyl-S^S-thiocyanato-thiazol^-ylJ-urea, dithioerythritol and N-(2-chloroethyl)piperidine 
HPLC-MS: mlz 494 (M+1). 

Example 572 

1^yclohexyl-1-(frans-4-methy1-cyclohexyl)-3-[5-(2.pyrrolidin-1-yl-ethylsulfanyl)- 
thlazol-2-yl]-urea 




H,C 

10 Prepared as described in general procedure (H) using 1-cyclohexyl-1-(frans-4-methyl- 
cyclohexyl)-3-(5-thiocyanato-thiazol-2-yl)-urea, dithioerythritol and N-(2- 
chloroethyl)pyrrolidine 
HPLC-MS: mlz 452 (M+1). 



15 Example 573 

1 ,1 -Dicyclohexyl-3-[5-(2-oxo-2-plperazin-1 -yl-ethylsulf anyl)-thiazol-2-yl]-urea 




To Example 55 (O.lmmol) in 2mL dimethytformamide was added 1.2 equivalents of DHOBt 
and 1 equivalent of EDAC. After stirring for 1h, 1 equivalent of piperazine and 1 equivalent of 
20 diisopropylethylamine was added. The reaction was diluted with 1 0 ml of EtOAc and 5 ml of 
10% NaHS04, mixed and separated. The organic phase was washed with 3 ml of water, 3 
ml of sat. NaHC03, 3 ml of brine, dried (MgS04), filtered and concentrated in vacuo. Purifi- 
cation by HPLC gave the title compound. 
HPLC-MS: mlz 466 (M+1). 

25 

Example 574 
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3-(5-Chloro-thiazol-2-yl)-lK<rans^ethyl-cyclohexyl)-1-[1-(plperlcline-1-carbonyl) 
pfperidin-4-yll-urea 



CH, 

Prepared in a similar manner to Example 554 using 3-(5-chloro-thiazol-2-yl)-1-(ftans-4- 
5 methyl-cyclohexylH -piperidin-4-yl-urea and 1 -piperidinecarbonyl chloride 
HPLC-MS: mlz 468 (M+). 

Example 575 

3-{2-[3-Cyclohexyl-3-(4,4-difluoro-cyclohexyl)-ureido]-thiazol-5-ylsulfanyl}-propionic 
10 acid 



Reaction of Boc-aminocyclohexanone with DAST in DCM for 24h at room temperature gave 
(4,4-Difluoro-cyclohexyl)-carbamic acid tert-butyl ester after flash chromatography. Boc de- 
protection using TFA followed by reductive amination with cyclohexanone using general pro- 
15 cedure B gave cyclohexyl-(4,4-difluoro-cyclohexyl)-amine. Treatment with CDI and 5- 

aminothiazol-2-mercaptopropionic acid ethyl ester using general procedure (A) gave 3-{2-[3- 
Cyclohexyl-3-(4,4<lifluoro<ydohexylHjreidoHhiazol-5-ylsulfanyl}-propionic acid ethyl ester, 
which was hydrolysed using general procedure (F) to give the title compound. 

20 HPLC-MS: mlz 448 (M+1). 
Example 576 

3^5^hloro4hiazol-2-yl)-Htrans-4Hmethyl-cyclohexyl)-1-I1-{propane-1-sulfonyl)- 
piperidln-4-yll-urea 





25 
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Prepared as described in general procedure (G) using 3-(5-chloro-thiazol-2-yl)-1-(fra/Js-4- 
methyl-cyclohexyl)-1-piperidin-4-yl-urea and 3-chloropropane-1-sulfonyl chloride 
HPLC-MS: mlz 463 (M+1). 

Example 577 

1 -(1-Acetyl-piperidin-4-yl)-1 <yclohexyl-3-(5-fluoro-thiazol-2-yl)-urea 



Prepared as described in general procedures (A) and (B) using 1-(4-cyclohexylamino- 
piperidin-1-yl)-ethanone and 5-fluoro-2-aminothiazole. 
10 HPLC-MS: mlz 391 (M+23). 



Example 578 

1,1-Dlcyclohexyl-3-(5-fluoro-thiazol-2-yi)-urea 




15 Prepared as described in general procedures (A) and (B) using dicyclohexylamine and 5- 
fluoro-2-aminothiazole. 
HPLC-MS: mlz 326 (M+1). 



Example 579 

20 1 -Cyclohexyl-3-(5-f luoro-thlazol-2-yl)-1 -(trans-4-methyl-cyclohexyl)-urea 




CH S 

Prepared as described in general procedures (A) and (B) using cydohexyl-(frans-4-methyl- 
cyclohexyl)-amine and 5-fluoro-2-aminothiazole 
HPLC-MS: mlz 340 (M+1). 



Example 580 
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3-(5-Chloro-thiazol-2-yl).1-cyclohexyl-1-(3-cyano^yclohexyI)-urea 



CN 



6 



Prepared as described in general procedures (A) and (B) using cyclohexyl-(3- 
cyanoQrclohexyl)-amine and 5-chloro2-aminothiazole 
HPLC-MS: mlz 367 (M+). 

Example 581 

6-{4.[3-(5-Chloro-thiazo1-2-yl)-1 -cyclohexyl-ureido]-plperidin-1 -yl}-6-oxo-hexanoic acid 



Prepared as described in general procedure (G) using 3-(5-chIoro-thiazol-2-yl)-1-(frans-4- 
methyl-cyclohexyl)-1-piperidin-4-yl-urea and adipic acid. 
HPLC-MS: mlz 471 (M+). 

Example 582 

1 -CyclohexyM -(2-methyl-cyclohexyl)-3-thiazol-2-yl-urea 



Prepared as described in general procedures (A) and (B) using cyclohexyl-(2- 
methylcyclohexyl)-amine and 2-aminothiazole 
HPLC-MS: mlz 322 (M+). 

Example 583 

5-{4-[3-(5-Chloro-thiazol-2-yl)-1 -cyclohexyl-ureido]-plperidin-1 -yl}-5-oxo-pentanoic acid 
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Prepared as described in general procedure (G) using 3-(5-chloro-thiazoI-2-yl)-1-(f/Bf7S-4- 
methyl-cyclohexyl)-1-piperidin-4-yl-urea and glutaric acid 
HPLC-MS: mlz 457 (M+). 

5 Example 584 

2-{243-CyclohexyW-(frans^^ 



Prepared as described in general procedure (H) using 1-cyclohexyl-1-(f/ia/?S'4-methyl- 
1 0 cyclohexylJ-S-CS-thiocyanato-thiazol^-yO-urea, dithioerythritol and ethyl-2-bromopropionate. 
HPLC-MS: mlz 428 (M+1). 

Example 585 

7^443-(5-Chloro4hiazoI-2-ylM acld 



Prepared as described in general procedure (G) using 3-(5-chloro-thiazol-2«yl)-1-(frans-4- 
methyi-cyclohexyl)-1-piperidin-4-yl-urea and pimelic acid. 
HPLC-MS: mlz 485 (M+). 

20 Example 586 

(2^3-(frans^-Methyl-cyclohe^ 
thiazol-5-ylsu!fanyl)-acetic acid 



ch 3 

(2-{3-(*rans^Methyl-cydohexyi^ 
25 5-ylsulfanyl)-acetic acid ethyl ester was prepared in a similar manner to Example 554 using 



acid 




15 
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{2-[3-(frans^methyl^ acid ethyl 

ester and 4-morpholinecarbonyl chloride. Hydrolisis using general procedure (F) gave the 
title compound HPLC-MS: 
mlz 526 (M+). 

Example 587 

2^2-[3-CyclohexyW-(frans^-met^^^ 
propionic acid 




i 

10 Prepared as described in general procedure (H) using 1-cyclohexyl-1-(frans-4-methyl- 
cyclohexyl)-3-(5-thiocyanato-thiazol-2-yl)-urea, dithioerythritol and ethyl-2-bromo-2-methyl 
propionate. 

HPLC-MS: mlz 441 (M+1). 



15 Example 588 

H2-[3^yclohexyl-3-(tans^-meta^ 
cyclobutanecarboxylic acid 




H,C 

Prepared as described in general procedure (H) using 1-cyclohexyl-1-(frans-4-methyl- 
20 cyclohexyl)-3-(5-thiocyanato-thiazol-2-yl)-urea, dithioerythritol and ethyl-1-bromocyclobutane 
carboxylate. 

HPLC-MS: mlz 453 (M+1). 

Example 589 
25 {2-[3K1-Dimethylsulfamoyl-p^ 
thiazol-5-ylsulfanyl}-acetic acid 
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CH, 



{2-[3-(1-Dimethylsulfamo^ 

ylsulfanyl}-acetic acid ethyl esterwas prepared in a similar manner to Example 554 using {2- 
[3-(frans^methyI-cyclohexyl)-3w acid ethyl 

ester and dimethylsulfamoyl chloride. Hydrolisis using general procedure (F) gave the title 
compound. 

HPLC-MS: mlz 520 (M+1). 
Example 590 

{243-(1-Dimethylcarbamoyl-piperi^ 
thiazol-5-ylsulfanyl}-acetic acid 




{243-(1-Dimethylcarbamoyl-piperid^ 

ylsulfanylj-acetic acid ethyl esterwas prepared in a similar manner to Example 554 using {2^ 
[3-(frans^-methyl-cyclohexyl)-3-^ acid ethyl 

ester and dimethylcarbamoyl chloride. Hydrolisis using general procedure (F) gave the title 
compound. 

HPLC-MS: mlz 484 (M+1). 
Example 591 

2K2-[3^yclohexyWK*iwis-4-m^ 
butyric acid 




Prepared as described in general procedure (H) using 1-cyclohexyl-1-(frans-4-methyl- 
cyclohexyl)-3-(5-thiocyanato-thia2ol-2-yl)-urea, dithioerythritol and ethyl-2-bromoisovalerate. 
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Example 592 

1 ,1 -Dlcyclohexyl-3-(5-methylsuIf any!-pyrazln-2-yl)-urea 



cxy 




5 



Prepared as described in general procedures (A) and (B) using dicyclohexylamine and 5- 

methylsuIfanyl-pyrazin-2-yIamine 

HPLC-MS: mlz 349 (M+). 

10 Example 593 

4-[2-(3,3-Dlcyclohexyl-ureido)-4-methyl-thiazole-5-sulfonylamino]-piperidi 

carboxylic acid ethyl ester 



Prepared as described in Example 173 using ethyl 4-amino1-piperidine carboxylate, dicy- 
15 clohexylamine and 2-acetylamino-thiazole-5-sulfonyl chloride. 
HPLC-MS: mlz 556 (M+1). 

Example 594 

1-Cyclohex-3-enyl-1-cyclohexyl-3-thlazol-2-yl-urea 



Cyclohex-3-enyl-cyclohexylamine was prepared by reductive amination of cyelohex-3- 
enylamine and cyclohexanone using general procedure (B). Reaction with carbonyl diimida- 
zole and 2-aminothiazole using general procedure (A) gave the title compound. 
HPLC-MS: m/z 306 (M+1). 




20 




25 



Example 595 
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3-(5-ChJoro-thiazol-2-yl)-1 -cyclohex-3-enyM -cyclohexyl-urea 



CXM>, 

6" 



Cyclohex-3-enyl-cyclohexylamine was prepared by reductive amination of cyclohex-3- 
enylamine and cyclohexanone using general procedure (B). Reaction with CDI and 5-chloro- 
5 2-aminothiazoIe using general procedure (A) gave the title compound. 

HPLC-MS:/n/z341 (M+1). 

Example 596 

10 l,l-Dicyclohexyl-3-(5-{2-l4-(4.methoxy-phenyl)-pIperazln-1-yl]-2-oxo-ethylsulfanyl}- 
thiazol-2-yl)-urea 



Prepared in a similar manner to Example 532 using 1-(4-methoxophenyl)piperazine 
HPLC-MS: mlz 583 (M+1). 

Example 597 

3^5.[2^4-Acetyl-piperain-1-yl)-2-oxp^ 





H,C 

Prepared in a similar manner to Example 532 using 1-acetylpiperazine 
20 HPLC-MS: mlz 508 (M+1). 



Example 598 
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3-{5-[2-{4-Benzo[1 ,3]dioxol-5-yl-piperazin-1 -yl)-2-oxo-ethylsulf anyl]-thiazol-2-ylH ,1 - 
dicyclohexyl-urea 



Prepared in a similar manner to Example 532 using 1-benzo[1 ,3]dioxol-5-yl-piperazine 
5 HPLC-MS: mlz 586 (M+1 ). 

Example 599 

1 ,1 -Dicyclohexyl-3-(5-{2-[4-(1 -methyl-piperidin-4-ylmethyl)-plperazin-1 -yl]-2-oxo- 
ethylsulfanyl}-thiazol-2-yl)-urea 



Prepared in a similar manner to Example 532 using 1-(N-methyl-4-piperidinmethyl)piperazine 
HPLC-MS: mlz 577 (M+1). 

Example 600 

15 1 ,1 -Dicyc!ohexyl-3-(5-{2-[4-(1 -methyl-piperidin-4-yl)-piperazin-1 -yl]-2-oxo- 
ethylsutfanyl}-thiazol-2-yl)-urea 




10 





Prepared in a similar manner to Example 532 using 1-<1-memyl-4-piperidinyl)piperazine. 
20 HPLC-MS: mlz 563 (M+1). 
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Example 601 

3-(2K3Kfrans^Methy1*yclohe 
ureido}-thiazol-5-ylsulfanyI)-propionic acid 




5 3-(2^3-(4-Methylnvdohe)^ 

ylsulfanyi)-propionic acid ethyl ester was prepared in a similar manner to Example 554 using 
342-[3-(frans^-methyl-^ acid 
ethyl ester and 4-morpholinecarbonyl chloride. Hydrolysis using general procedure (F)gave 
the title compound 

10 HPLC-MS: mlz 541 (M+1). 

Example 602 

3H?43K1*lmettiyl8ulhmc^ 
thiazol-5-ylsu!fanyl}-propionic acid 




3-{2-[3-(1-DimethylsuifamoyliDiperW^ 

ylsulfanyl}-propionic acid ethyl ester was prepared in a similar manner to Example 554 using 
3-{2-[3-(frans^-me%^ acid 
ethyl ester and dimethylsulfamoy! chloride. Hydrolisis using general procedure (F) gave the 
20 title compound 

HPLC-MS: mlz 535 (M+1). 



Example 603 

3K2-[3^1-Dimethylcarbamoyl-p^ 
25 thiazol-5-ylsulfanyl}-propionic acid 
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CH, 



3^24M1-Dimethylrarbamoyl-piperidin^yl^^ 

ylsulfanyl}-propionic acid ethyl ester was prepared in a similar manner to Example 554 using 
3^2K3-(frans^methyl-cydohexyl)-3-^ 
5 ethyl ester and dimethylcarbamoyl chloride. Hydrolysis using general procedure (F) gave the 
title compound 
HPLC-MS: mlz 499 (M+1). 

Example 604 

1 0 3-(5-Bromo-thiazol-2-yl)-1 -[1 -(2-fluoro-phenyl)-piperldin-4-yl]-1 -{4-trans-methyl- 
cyclohexyl)-urea 




The title compound was prepared (227 mg, 46%) in a manner similar to general procedure 
(C) using 5-bromo-2-aminothiazole (180 mg, 1.0 mmol), [1-(2-fluoro-phenyl)-piperidin-4-yl]- 
15 (4-frans-methyl-cydohexyl)-arnine (300 mg, 1 .0 mmol), catalytic DMAP and CDI (163 mg, 1 .0 
mmol) in dichloroethane. 

1 H NMR (CDCI 3 ): 5 8.12 (br, 1H). 7. (s, 1H), 4 (s, 2H), 3. (m, 2H), 1. (m. 12H), 1. (m, 8H) 
ppm; HPLC-MS: mlz 497 (M+1). 

20 Example 605 (TTP-00214142) 

{243H1K2-Fluoro^henyO-piperidin^yO^K4-&ans-methyl-cyclohexyl)-ureidoHhiazol- 

5-ylsulfanyI}-acetic acid methyl ester 
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H,c 



The title compound was prepared (49 mg, 27%) as described in general procedure (D) using 
3-(5-bromo-thiazol-2-ylM-[1-(2-fluo^ 

urea (170 mg, 0.34 mmol), methyl thioglycolate (122 uL, 1.37 mmol) and powdered K 2 C0 3 
5 (332 mg, 2.40 mmol) as the base. 

1 H NMR (CDCI 3 ): 8 8.28 (br, 1H), 7.41 (s, 1H), 6.92-7.09 (m, 4H), 3.85 (m, 1H), 3.72 (s, 3H), 
3.52 (d, 2H), 3.40 (m, 3H), 2.75 (t, 2H), 2.25 (m, 2H). 1.98 (m, 2H), 1.77 (m, 4H), 1.42 (m, 
2H), 1.08 (m, 2H), 0.91 (d, 3H) ppm; HPLC-MS: m/z 521 (M+1). 

10 Example 606 

{2H[3-[1-{2-Fluoro-phenyl)-piperidin-4-yl]-3-(4-frans-methyl-cyclohexyl)-ureido]-thiazol- 
5-ylsulfanyl}-acetic acid 




The title compound was prepared (17 mg, 58%) as described in general procedure (F) using 
1 5 {2-[3-[1 -(2-fluoro-phenyl)-piperidin-4-yl]-3-^^ 

ylsulfanyiy-acetic acid methyl ester (30 mg, 0.057 mmol) and lithium hydroxide. 
HPLC-MS: m/z 507 (M+1). 

Example 607 

20 3-{2-[3-[1 -(2-Fluoro-phenyl)-piperldIn-4-yl]-3-(4-<rans-methyl-cyclohexyl)-ureido]- 
thiazol-5-ylsulfanyl}-propionic acid methyl ester 
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Or: 




The title compound was prepared (42 mg, 36%) as described in general procedure (D) using 
3-(5-bromo-thiazol-2-yl)-1-[H2-fluoro 

urea (107 mg, 0.22 mmol), methyl thiopropionate (72 uL, 0.65 mmol) and powdered K 2 C0 3 
5 (1 80 mg, 1 .29 mmol) as the base. 

1 H NMR (CDCI 3 ): 5 8.33 (br, 1H), 7.35 (s, 1H), 6.91-7.11 (m, 4H), 3.88 (m, 1H), 3.69 (s, 3H), 
3.53 (d, 2H), 3.41 (m, 1H), 2.93 (t, 2H), 2.77 (t 2H), 2.62 (t, 2H), 2.26 (m, 2H), 2.00 (m, 2H), 
1.60-1.88 (m, 5H), 1.45 (m, 2H), 1.10 (m, 2H), 0.92 (d. 3H) ppm; HPLC-MS: m/z535 (M+1). 

10 Example 608 

3^243-[1-(2-Fluoroiihenyl)-piperldin-4-yl]-3-(4-frans-methyl-cyclohexyl)-ureido]- 
thiazol-5-ylsulfanyl}-propionicacid 



The title compound was prepared (8 mg, 60%) as described in general procedure (F) using 
1 5 3-{2-[3-[ 1 -(2-fluoro-phenyl)-piperidin-4-yl]-3-(4-^^ 

ylsulfanyl}-propionic acid methyl ester (15 mg, 0.028 mmol) and lithium hydroxide. 
HPLC-MS: mlz 521 (M+1). 



20 PHARMACOLOGICAL METHODS 
Glucokinase Activity Assay (I) 

Glucokinase activity is assayed spectrometrically coupled to glucose 6-phosphate dehydro- 
genase to determine compound activation of glucokinase. The final assay contains 50 mM 
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Hepes, pH 7.1, 50 mM KCI, 5 mM MgCI 2 , 2 mM dithiothreitol, 0.6 mM NADP, 1 mM ATP, 
0.195 pM G-6-P dehydrogenase (from Roche, 127 671), 15 nM recombinant human glu- 
cokinase. The glucokinase is human liver glucokinase N-terminally truncated with an N- 
terminal His-tag ((His) 8 -VEQILA Q466) and is expressed in E.coli as a soluble protein with 

5 enzymatic activity comparable to liver extracted GK. 

The purification of His-tagged human glucokinase (hGK) was performed as follows: The cell 
pellet from 50 ml E. coli culture was resuspended in 5 ml extraction buffer A (25 mM HEPES, 
pH 8.0, 1 mM MgCI 2 , 150 mM NaCI, 2 mM mercaptoethanol) with addition of 0.25 mg/ml ly- 
sozyme and 50 ug/ml sodium azide. After 5 minutes at room temperature 5 ml of extraction 

10 buffer B (1.5 M NaCI, 100 mM CaCI 2 , 100 mM MgCI 2 , 0.02 mg/ml DNase 1, protease inhibitor 
tablet (Complete® 1697498): 1 tablet pr. 20 ml buffer) was added. The extract was then cen- 
trifugated at 15.000 g for 30 minutes. The resulting supernatant was loaded on a 1 ml Metal 
Chelate Affinity Chromatography (MCAC) Column charged with Ni 2+ . The column is washed 
with 2 volumes buffer A containing 20 mM imidazole and the bound his-tagged hGK is sub- 

1 5 sequently eluted using a 20 minute gradient of 20 to 500 mM imididazol in buffer A. Fractions 
are examined using SDS-gel-electrophoresis, and fractions containing hGK (MW: 52 KDa) 
are pooled. Finally a gelfiltration step is used for final polishing and buffer exhange. hGK con- 
taining fractions are loaded onto a Superdex 75 (16/60) gelfiltration column and eluted with 
Buffer B (25 mM HEPES, pH 8.0, 1 mM MgCI 2 , 150 mM NaCI, 1 mM Dithiothreitol). The puri- 

20 fied hGK is examined by SDS-gel electrophoresis and MALDI mass spectrometry and finally 
20% glycerol is added before freezing. The yield from 50 ml E. coli culture is generally ap- 
proximately 2-3 mg hGK with a purity >90%. 

The compound to be tested is added into the well in final 2.5% DMSO concentration in an 
amount sufficient to give a desired concentration of compound, for instance 1, 5, 10, 25 or 50 

25 uM. The reaction starts after glucose is added to a final concentration of 2, 5, 1 0 or 1 5 mM. 
The assay uses a 96-well UV plate and the final assay volume used is 200 ul/well. The plate 
is incubated at 25°C for 5 min and kinetics is measured at 340 nm in SpectraMax every 30 
seconds for 5 minutes. Results for each compound are expressed as the fold activation of 
the glucokinase activity compared to the activation of the glucokinase enzyme in an assay 

30 without compound after having been subtracted from a "blank", which is without glucokinase 
enzyme and without compound. The compounds in each of the Examples exhibits activation 
of glucokinase in this assay. A compound, which at a concentration of at or below 30 pM 
gives 1 .5 - fold higher glucokinase activity than the result from the assay without compound, 
is deemed to be an activator of glucokinase. 



35 
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The glucose sensitivity of the compounds are measured at a compound concentration of 10 
uM and at glucose concentrations of 5 and 15 mM. 

Glucokinase Activity Assay (II) 

Determination of glycogen deposition in isolated rat hepatocytes: 

Hepatocytes are isolated from rats fed ad libitum by a two-step perfusion technique. Cell vi- 
ability, assessed by trypan blue exclusion, is consistently greater than 80%. Cells are plated 
onto collagen-coated 96-well plates in basal medium (Medium 199 (5.5 mM glucose) sup- 
plemented with 0.1 pM dexamethasone. 100 units/ml penicillin, 100 mg/ml streptomycin, 2 
mM L-glutamine and 1 nM insulin) with 4 % FCS at a cell density of 30,000 cells/well. The 
medium is replaced with basal medium 1 hour after initial plating in order to remove dead 
cells. Medium is changed after 24 hours to basal medium supplemented with 9.5 mM glu- 
cose and 10 nM insulin to induce glycogen synthesis, and experiments are performed the 
next day. The hepatocytes are washed twice with prewarmed (37°C) buffer A (1 17.6 mM 
NaCI, 5.4 mM KCI, 0.82 mM Mg 2 S0 4 , 1.5 mM KH 2 P0 4 , 20 mM HEPES, 9 mM NaHC0 3( 
0.1% w/v HSA, and 2.25 mM CaCI 2 , pH 7.4 at 37°C) and incubated in 100 pi buffer A con- 
taining 15 mM glucose and increasing concentrations of the test compound, such as for in- 
stance 1, 5, 10, 25, 50 or 100 uM, for 180 minutes. Glycogen content is measured using 
standard procedures(Agius, Let al, Biochem J. 266, 91-102 (1990). A compound, which 
when used in this assay gives an significant increase in glycogen content compared to the 
result from the assay without compound, is deemed to have activity in this assay. 

Glucokinase Activity Assay (III) 

Stimulation of insulin secretion by glucokinase activators in INS-1E cells 

The glucose responsive yff-cell line INS-1E is cultivated as described by Asfari M et al., Endo- 
crinology, 130, 167-178 (1992). The cells are then seeded into 96 well cell culture plates and 
grown to a density of approximately 5 x 10 4 per well. Stimulation of glucose dependent insu- 
lin secretion is tested by incubation for 2 hours in Krebs Ringer Hepes buffer at glucose con- 
centrations from 2.5 to 15 mM with or without addition of glucokinase activating compounds 
in concentrations of for instance 1, 5, 10, 25, 50 or 100 pM, and the supematants collected 
for measurements of insulin concentrations by ELISA (n= 4). A compound, which when used 
in this assay gives an significant increase in insulin secretion in response to glucose com- 
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pared to the result from the assay without compound, is deemed to have activity in this as- 
say. 

White the invention has been described and illustrated with reference to certain preferred 
embodiments thereof, those skilled in the art will appreciate that various changes, modifica- 
tions and substitutions can be made therein without departing from the spirit and scope of the 
present invention. For example, effective dosages other than the preferred dosages as set 
forth herein may be applicable as a consequence of variations in the responsiveness of the 
mammal being treated for glucokinase-defictency mediated disease(s). Likewise, the specific 
pharmacological responses observed may vary according to and depending on the particular 
active compound selected or whether there are present pharmaceutical earners, as well as 
the type of formulation and mode of administration employed, and such expected variations 
or differences in the results are contemplated in accordance with the objects and practices of 
the present invention. 
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CLAIMS 



1 . A compound of general formula (I) 




0) 

5 

wherein R 1 is d-a-cycloalkyl, Cjwj-cycloalkenyl, C«-heterocyclyl, C«-heterocycloalkenyl, 
fused aryl-Ca«-cycloalkyl, or fused heteroaryKWcycloalkyl, each of which is optionally sub- 
stitutedwith one or more substituents R 3 , R 4 , R 5 and R 6 ; 

R 2 is C M -cycloalkyl, C«-cycloalkenyt, d-s-heterocyclyl, C^rheterocycloalkenyl, fused aryl- 
1 0 C^s-cycloalkyl or fused heteroaryl-C^-cycloalkyl, each of which is optionally substituted with 
one or more substituents R 30 , R 31 , R^and R 33 , and 

R 3 , R 4 . R 5 , R B , R 30 , R 31 , R^and R 33 are independently selected from the group consisting of 

• halogen, nitro, cyano, hydroxy, oxo, carboxy, -CF 3 ; or 
15 • -NR^R 11 ; or 

• C^alkyl, Ca^-alkenyl, C 2 <-alkynyl, C«-cycloalkyl, C M -cycloalkyl-d.6-alkyl, aryl, aryl- 
d-r-alkyl, heteroaryl-d-e-alkyl, d-e-alkoxy, Ca^-cycloalkyl-d^-alkoxy, aryl-d-e- 
alkoxy, heteroaryl, heteroaryl-d-e-alkoxy, aryloxy, heteroaryloxy, d-e-alkylthio, aryl- 
thio, heteroarylthio, d-8-cycloalkylthio, aryl-d-«-alkylthio, heteroaryl-d-e-alkylthio, d- 

20 6 -alkylsulfenyl, d-e-cycloalkyl-d-e-alkylth'o. C 1< -alkyl-C(0)-0-C 1 ^-a!kyl l d-e-alkoxy- 

d-e-alkyl. d^-alkylthio-C«-alkyl, carooxy-d-e-alkyloxy, amino-d-e-alkyl, d-r- 
alkylamino-d-6-alkyl, di-(d-6-alkyl)amino-Ci^-alkyl, d-e-alkylsulfamoyl, di(d-<r 
alkyl)sulfamoyl, d-«-alkylsulfinamoyl or di(d*-alkyl)sulfinamoyl each of which is op- 
tionally substituted with one or more substituents independently selected from R 12 ; or 

25 • -C(0)-R 27 , -SfOJrR 27 , -C(0)-NR 13 R 14 , -S(0)2-NR 13 R 14 , -C^-alkyl-C(0)-NR 13 R 14 ; or 

• two substituents selected from R 3 , R 4 , R s and R 6 or R 30 , R 31 , R^and R 33 attached to 
the same or adjacent atoms together form a radical -0-(CH 2 )i-3-0-; 



R 10 and R 11 independently represent hydrogen, d-e-alkyl, -C(0)-d-6-alkyl, -C(0)-0-C^-alkyl, 
30 carboxy-d-6-alkyl, -C(0)-C^-alkyl-C(0)OH, -S(0)2-d-6-alkyl, or aryl; 
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R 27 is d-e-alkyl, d-e-alkoxy, Ca^-alkenyl, C 2 ^-alkynyl, d-s-cycloalkyl, Qwrcycloalkyl-d-e- 
alkyl. Cwrcycloalkyl-Ca^alkenyl, aryl. aryl-d-e-alkyl, aryloxy-d-e-alkyl, aryl-CWalkenyl, het- 
eroaryl, C^-heterocycIyi, heteroaryl-d-e-alkyl, CW-heterocydyl-d-e-alkyl, heteroaryloxy-d-e- 
alkyl, carboxy-d-e-alkyl, caitoxy-CW-alkenyl, d-e-alkoxy-d-e-alkyl, Ci. 6 -alkoxy-C 2 ^-alkenyl, 

5 C^-alkylthio-C^alkyl, R 10 HN-C^-alkyl. R 10 R 11 -N-d-e-alkyl, R 10 R 11 -N-C 2 ^-alkenyl t R 10 R 11 -N- 
S^JrC^-alkyl, R 10 R 11 -N-C(O)-Ci^alkyl. C«-alkyl-C(0)-NH-C,^alkyl, aryl-C(0>NH-C w - 
alkyl, heteroaryl-Cpj-NH-C^-alkyl. C^-cycloalkyl-Cpj-NH-C^-alkyl, d-6-alkyl-S(0)2-NH- 
d-e-alkyl, aryl-S(0) r NH-Ci^-alkyl, heteroaryl-S(0)rNH-d. 6 -alkyl, or d*-cydoalkyl-S(0)2- 
NH-d-e-alkyl, each of which is optionally substituted with one or more substituents inde- 

1 0 pendently selected from R 12 ; 

R 12 is halogen, cyano, hydroxy, -CfOy-O-C^-alkyl, carboxy, -CF 3 , d-e-alkyl, d-e-alkoxy, - 
NR 10 R 11 , -S(0) 2 CH 3 . or-S(0) 2 NH 2 ; 

1 5 R 13 and R 14 are independently selected from the group consisting of hydrogen, d-e-alkyl, hy- 
droxy-d^-alkyl. carboxy-d-e-alkyl, aryl, or heteroaryl, each of which is optionally substituted 
with one or more substituents independently selected from R 15 ; or R 13 and R 14 together with 
the nitrogen to which they are attached form a 3 to 8 membered heterocyclic ring with the 
said nitrogen atom, the heterocyclic ring optionally containing one or two further heteroatoms 

20 selected from nitrogen, oxygen and sulphur, 

R 1S is halogen, cyano, hydroxy, carboxy, -CF 3 , d^ralkyl, -S(0) 2 CH 3 , or-S(0) 2 NH 2 ; 

A is heteroaryl which is optionally substituted with one or more substituents independently 
selected from R 7 , R 8 and R 9 ; 

25 

R 7 , R 8 and R 9 are independently selected from 

• halogen, carboxy, cyano, nitro, hydroxy, -CF 3 ,-SCN; or 

• d-e-alkyl, C 2 ^-alkenyl, C M -alkynyl, d-e-alkoxy, d-e-alkylthio, C M -alkenylthio, d-e- 
alkylamino, d-e-alkylsulfenyl, -C(0)-0-d-6-alkyl, formyl, -C(0)-d^-alkyl, 

30 -C^-alkyl-C(0)-0-d4ralkyl, -C^-alkyl-O-Cpj-C^-alkyl, -NH-C(0)-d.e-alkyl. 

-d-e-alkoxy-d-e-alkyl, -d-e-alkyl-S-d-e-alkyl, carboxy-d-e-alkyl, or hydroxy-d-e-alkyl. 
each of which is optionally substituted with one or more substituents independently 
selected from R 16 ; or 

• aryl, heteroaryl, aryl-d-e-alkyl, heteroaryl-d-e-alkyl, aryl-d-e-alkoxy, heteroaryl-d-e- 
35 alkoxy, aryl-d-e-alkylthio, heteroaryl-d-e-alkylthio, heteroaryl-thio-C^alkyl, het- 
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eroaryl-oxy-d-e-alkyl, aryloxy, heteroaryloxy, arylthio, heteroarylthio, aryl-d^- 
alkylamino, -C(0)-ary! f or-C(0)-heteroraryl, each of which is optionally substituted 
on the aryl or heteroaryl part with one or more substituents independently selected 
from R 17 ; or 

5 • Ciw-cycloalkyl, Qwrcycloalkenyl, CW-cycloalkylthio, C^-cycloalkyl-CK-alkyl, (W 
cycloalkenyl-d-e-alkyl, C;wrcycloalkyl-d-«-alkoxy, C^cycloalkyl-d-e-alkylthio, eacn 
of which is optionally substituted on the cycloalkyl part with one or more substituents 
independently selected from R 18 ; or 

• Qwrheterocyclyl, C M -heterocyclyl-d-e-alkyl, C^-heterocyclyl-d-e-alkylthio, C M - 
10 heterocyclylthio,C w ,-heterocyclyl-amino-Ci^-alkyl. or -C(0)-Cwrheterocyclyl. each 

of which is optionally substituted with one or more substituents independently se- 
lected from R 16 ; or 

• -NR^R 20 , -d-e-alkyl-NR^R 20 , -d-e-alkenyl-NR^R 20 . -d^-alkyl-S-R 21 , -d-e-alkyl- 
S^J-R 21 , -d-e-alkyl-SfOVR 21 , -S(0) r R 21 or -S(O) r NR 19 R Z0 , wherein each alkyl part 

15 may be substituted with one or more substituents independently selected from R 25 ; or 

• -CfOJNR^R 23 , -C^-alkyl-CfOJNR^R 23 -d-e-alkyl-NH-NR^R 23 
-d^alkyl-NH-^O^^alkyl-NR^R 23 , each optionally substituted with one or more 
substituents independently selected from R 26 ; or 



20 two of R 7 , R 8 and R 9 can be taken together to form a d-s-alkylene bridge; the d-s-alkylene 
bridge is optionally substituted with one or more substituents independently selected from 
R 16 ; 

R 16 , R 17 , and R 18 are independently d-e-alkyl. halogen, nitro, cyano, hydroxy, carboxy, oxo, 
25 -CF 3l carboxy-Ci-e-alkyl, hydroxy-d-e-alkyl, -d*-alkyl-C(0)-0-d4ralkyl, 

-d-s-alkyl-CfOJ-NR^R 20 , -C(0)-0-d-6-alkyl. -C(0^d*-all<yl-C(0)-d-<ralkyl, -NR^R 20 , 
-NHS(0) 2 d-e-alkyl, -CfONR^R 20 , -S(0) 2 d-6-alkyl, or -SfO^NR^R 20 ; 

R 19 and R 20 independently represent hydrogen, d-e-alkyl, hydroxy-d-r-alkyl. carboxy-d-©- 
30 alkyl, aryl, heteroaryl, d-u-heterocyclyl, aryl-d-e-alkyl, C^rheterocyclyl-d-e-alkyl, 

-C(0)-0-C^-alkyl, -d-6-alkyl-C(0)-0-d-6-alkyl, -C^-alkyl-NR^R 23 , or -S(0) 2 -d-e-alkyl, each 
of which is optionally substituted with one or more substituents independently selected from 
R 24 , or R 19 and R 20 together with the nitrogen to which they are attached form a 3 to 8 mem- 
bered heterocyclic ring with the said nitrogen atom, the heterocyclic ring optionally containing 



WO 2005/066145 PCT/DK2005/000002 

317 

one or two further heteroatoms selected from nitrogen, oxygen and sulphur, the heterocyclic 
ring is optionally substituted with one or more substituents independently selected from R 24 ; 

R 21 is selected from 

5 • d-e-alkyl, d-e-alkenyl , carboxy-d-e-alkyl. d-e-alkylamiho-d-e-alkyl or hydroxy-d-e- 
alkyl. -d^alkyl-NR^R 23 ; or 
• aryl, heteroaryl, aryl-d-e-alkyl. or heteroaryl-d-e-alkyl. wherein the aryl or heteroaryl 
part is optionally substituted with one or more substituents independently selected 
from R 24 ; or 

10 • Cjw-cycloalkyl, C^-cycloalkenyl, C^-cycloalkyl-d-e-alkyl, (^-cycloalkenyKWalkyl; 

R 22 and R a are independently selected from hydrogen, d-e-alkyl, carboxy-d-e-alkyl, 
-d-6-alkyl-C(0)-0-d.6-alkyl, -C(0)-0-C w -alkyl. -d-e-alkyl-SfOVd-e-alkyl, d-e-cycloalkyl, 
aryl, or heteroaryl; or R 22 and R 23 together with the nitrogen to which they are attached form 
15 a 3 to 8 membered heterocyclic ring with the said nitrogen atom, the heterocyclic ring option- 
ally containing one or two further heteroatoms selected from nitrogen, oxygen and sulphur, 
the heterocyclic ring is optionally substituted with one or more substituents independently 
selected from R 24 ; 

20 R 24 is halogen, nitro, cyano, hydroxy, carboxy, oxo, -CF 3 , d-e-alkyl, hydroxy-d-e-alkyl, car- 
boxy-d-e-alkyl, -C(0)-d.6-alkyl, -C(0)-C M -cycloalkyl, -C(0)-aryl, -C(0)-heteroaryl, -C(0)- 
Ca«-heterocyclyl -Cpj-O-d-e-alkyl, -d-e-alkyl-C(0)-0-d.e-alkyl, aryl, heteroaryl, aryl-d-e- 
alkyl, heteroaryl-d-e-alkyl, d-a-cycloalkyl, C M -heterocyclyl, C M -cycloalkyl-d-e-alkyl, C M - 
heterocyclyl-d^-alkyl.-d^-alkyl-CtOVCM-heterocyclyl, -CCOJ-O-C^-alkyl-aryl, 

25 -NH-S(0) 2 R 28 , or -S(0)2*R 2B , wherein each cyclic moiety is optionally substituted with one or 
more substituents independently selected from R 29 ; 

R 25 and R 26 are independently d-e-alkyl, halogen, nitro, cyano, hydroxy, -C(0)-0-d-6-alkyl, 
carboxy, -d*-alkyl-C(0>0-d-6-alky1, carboxy-d-e-alkyl, -CF 3 , -S(0) 2 CH 3 , or -S(0) 2 NH 2 ; 

.30 

R 28 is d-e-alkyl, carboxy-d-e-alkyl, -d-e-alkyl-C(0)-0-d.6-alkyl, d-e-cycloalkyl, aryl, aryl- 
d-e-alkyl. heteroaryl optionally substituted with d-e-alkyl, -NH 2l or-N(CH 3 ) 2 ; 

R 29 is halogen, nitro, cyano, hydroxy, carboxy, oxo, -CF 3 , d-e-alkyl, or d-e-alkoxy, 

35 
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as well as any salt hereof with a pharmaceutical^ acceptable acid or base, or any optical 
isomer or mixture of optical isomers, including a racemic mixture, or any tautomeric forms. 

2. A compound according to claim 1 wherein R 1 is Q^-cycloalkyl, C^-cycloalkenyl, indanyl, 
5 tetrahydrofuryl, tetrahydrothiofuryl, tetrahydrothienyl, tetrahydropyranyl, tetrahy- 

drothiopyranyl, 1,4-dioxanyl, 1,3-dioxanyl, piperidyl, pyrrolidinyl, morpholinyl, or piperazinyl, 
each of which is optionally substituted with one or more substituents R 3 , R 4 , R 5 and R 6 . 

3. A compound according to any one of the claims 1 to 2 wherein R 1 is cyclopropy!, cydobu- 
tyl, cyclopentyl, cyclohexyl, cyclohexenyl, cycloheptyl, cycioheptenyl, cyclooctyl, bicy- 

10 clo[3.2.1]octyl, bicyclo[2.2.1]heptyl, norpinyi, norbonyl, norcaryl, adamantyl, indanyl, tetrahy- 
drofuryl, tetrahydrothiofuryl, tetrahydrothienyl, tetrahydropyranyl, tetrahydrothiopyranyl, 1,4- 
dioxanyl, 1,3-dioxanyl, piperidyl, pyrrolidinyl, morpholinyl, or piperazinyl, each of which is op- 
tionally substituted with one or more substituents R 3 , R 4 , R 5 and R 6 . 

4. A compound according to claim 3 wherein R 1 is cyclopropyl, cyclobutyl, cyclopentyl, cyclo- 
15 hexyl, cyclohexenyl, cycloheptyl, bicyclo[3.2.1]octyl, bicyclo[2.2.1]heptyl, adamantyl, indanyl, 

tetrahydrofuryl, tetrahydrothienyl, tetrahydropyranyl, tetrahydrothiopyranyl, piperidyl, pyrrolid- 
inyl, morpholinyl, or piperazinyl, each of which is optionally substituted with one or more sub- 
stituents R 3 , R 4 , R 5 and R 6 . 

5. A compound according to claim 4 wherein R 1 is cyclopentyl, cyclohexyl, cyclohexenyl, 
20 cycloheptyl, bicyclo[2.2.1]heptyl, tetrahydrofuryl, tetrahydrothienyl, tetrahydropyranyl, tetra- 
hydrothiopyranyl, piperidyl, pyrrolidinyl, morpholinyl, or piperazinyl, each of which is option- 
ally substituted with one or more substituents R 3 , R 4 , R 5 and R 6 . 

6. A compound according to claim 5 wherein R 1 is selected from 




25 7. A compound according to claim 6 wherein R 1 is selected from 
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Cv'a.CV^v.OvXly.Oy 

8. A compound according to claim 7 wherein R 1 is selected from 








9. A compound according to claim 8 wherein R 1 is selected from 





N 




or 




10. A compound according to claim 9 wherein R 1 is selected from 




N 




or 




1 1 . A compound according to claim 10 wherein R 1 is 




10 12. A compound according to claim 10 wherein R 1 is 

"a 

13. A compound according to claim 10 wherein R 1 is 
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14. A compound according to any one of the claims 1 to 13 wherein R 2 is C^-cycloalkyl, 
Cwi-cycloalkenyl, tetrahydrofuryl, tetrahydrothiofuryl, tetrahydrothienyl, tetrahydropyranyl, 
tetrahydrothiopyranyl, 1,4-dioxanyl, 1,3-dioxanyl, piperidyl, pyrrolidinyl, morpholinyl, or 
piperazinyl, each of which is optionally substituted with one or more substituents R 30 , R 31 , R 32 

5 and R 33 . 

15. A compound according to claim 14 wherein R 2 is cyclopropyl, cyclobutyl, cyclopentyl, 
cyclohexyl, cyclohexenyl, cycloheptyl, cycloheptenyl, cyclooctyl, bicyclo[3.2.1]octyl, bicy- 
clo[2.2.1]heptyl, norpinyl, norbonyl, norcaryl, adamantyl, tetrahydrofuryl, tetrahydrothiofuryl, 
tetrahydrothienyl, tetrahydropyranyl, tetrahydrothiopyranyl, 1,4-dioxanyl, 1,3-dioxanyl, 

1 0 piperidyl, pyrrolidinyl, morpholinyl, or piperazinyl, each of which is optionally substituted with 
one or more substituents R 30 , R 31 , R 32 and R 33 . 

16. A compound according to claim 15 wherein R 2 is cyclopropyl, cyclobutyl, cyclopentyl, 
cyclohexyl, cyclohexenyl, bicyclo[3.2.1]octyl, bicyclo[2.2.1]heptyl, adamantyl, tetrahydrofuryl, 
tetrahydrothienyl, tetrahydropyranyl, tetrahydrothiopyranyl, piperidyl, pyrrolidinyl, morpholinyl, 

15 or piperazinyl, each of which is optionally substituted with one or more substituents R 30 , R 31 , 
R^andR 33 . 

17. A compound according to claim 16 wherein R 2 is cyclopentyl, cyclohexyl, cyclohexenyl, 
bicyclo[2.2.1]heptyl, tetrahydrofuryl, tetrahydrothienyl, tetrahydropyranyl, tetrahy- 
drothiopyranyl, piperidyl, pyrrolidinyl, morpholinyl, or piperazinyl, each of which is optionally 

20 substituted with one or more substituents R 30 , R 31 , R 32 and R 33 . 

18. A compound according to claim 17 wherein R 2 is selected from 




19; A compound according to claim 18 wherein R 2 is selected from 
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^31 



-.33, 




Oy'a.Ov.cvOvU/.Oy 

20. A compound according to claim 19 wherein R 2 is selected from 



.32 







R 



31 





or 




21 . A compound according to claim 20 wherein R 2 is selected from 





R 



31 



-.32 




or 




22. A compound according to claim 21 wherein R 2 is selected from 




-,31 



-32 




or 




23. A compound according to claim 22 wherein R 2 is 




10 24. A compound according to claim 22 wherein R 2 is 



-.31 




25. A compound according to claim 22 wherein R 2 is 
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26. A compound according to any one of the claims 1 to 25 wherein R 1 and R 2 are both 
cyclohexyl. 



27. A compound according to any one of the claims 1 to 25 wherein R 1 is 




and R 2 is cyclohexyl. 

5 

28. A compound according to any one of the claims 1 to 27 wherein R 3 t R 4 , R 5 , R 6 , R 30 , R 3 \ 
R 32 and R 33 are independently selected from the group consisting of 

• halogen, oxo, cyano, hydroxy, carboxy, -CF 3 ; or 

• -NR 10 R 11 ;or 

10 • Ci-e-alkyl, Ca^alkenyl, C^-cycloalkyl, C^-cycloalkyl-C^-alkyl, aryl, aryl-C^-alkyl, 
C^-alkoxy, C^cycloalkyl-C^-alkoxy, aryl-C^-alkoxy, C^alkylthio, arylthio, 
-CfOy-O-d-e-alkyl, or d-e-alkyl-CCOJ-O-C^-alkyl, each of which is optionally substi- 
tuted with one or more substituents independently selected from R 12 ; or 

• -C(0)-R 27 , -SfOJz-R 27 , -C(0)-NR 13 R 14 , -S(0)2-NR 13 R 14 , -C^-alkyl-C(0)-NR 13 R 14 ; or 
15 two substituents selected from R 3 , R 4 , R 5 and R 6 or R 30 , R 31 , R 32 and R 33 attached to the 

same or adjacent atoms together form a radical -0-(CH 2 )i-3-0-. 

29. A compound according to claim 28 wherein R 3 , R 4 f R 5 f R 6 , R 30 , R 31 , R^and R 33 are inde- 
pendently selected from the group consisting of 

• halogen, oxo, -CF 3 ; or 
20 • -NR 10 R 11 ; or 

• C^-alkyl, Ca^-cycloalkyl, C^-alkoxy, C^-alkylthio, aryl, aryl-C^-alkyl, arylthio, 
-CtO^O-C^alkyl, or C^-alkyl-CfOJ-O-d-e-alkyl, each of which is optionally sub- 
stituted with one or more substituents independently selected from R 12 ; or 

• -CtOJ-R 27 , -S(0)2-NR 13 R 14 or -S(0) 2 -R 27 ; or 

25 two substituents selected from R 3 , R 4 , R 5 and R 6 or R 30 , R 31 , R 32 and R 33 attached to the 
same or adjacent atoms together form a radical -0-(CH 2 )i^-0-. 

30. A compound according to claim 29 wherein R 3 , R 4 , R 5 , R 6 , R 30 , R 31 , R 32 and R 33 are inde- 
pendently selected from the group consisting of 

• halogen, -CF 3 ; or 

30 • methyl, ethyl, propyl, isopropyl, butyl, fe/f-butyl, cyclopropyl, cyclobutyl, cyclopen- 

tyl, cyclohexyl, phenyl, naphtyl, benzyl, phenyl-ethyl, methoxy, ethoxy, pnopoxy, 
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phenylthio, -C(0)-OCH 3 , or -C(0)-0-CH2CH3, each of which is optionally substi- 
tuted with one or more substituents independently selected from R 12 ; or 
. -C(0)-R 27 , -S(0) 2 -NR 13 R 14 or -S(0)2-R 27 ; or 
two substituents selected from R 3 , R 4 , R 5 and R e or R 30 , R 31 , R 32 and R 33 attached to the 
5 same or adjacent atoms together form a radical -0-(CH2)i-3-0-. 

31. A compound according to claim 30 wherein R 3 , R 4 , R 5 , R 6 , R 30 , R 31 , R 32 and R 33 are inde- 
pendently selected from the group consisting of 

• halogen, -CF 3 ; or 

• methyl, ethyl, propyl, isopropyl, butyl, ferf-butyl, cyclopropyl, cyclobutyl, cyclopen- 
10 tyl, cyclohexyl, phenyl, naphtyl, benzyl, phenyl-ethyl, methoxy. ethoxy, propoxy, 

phenylthio, -C(0)-0-CH 3 , or -C(0)-0-CH 2 CH 3 , each of which is optionally substi- 
tuted with one or more substituents independently selected from R 12 ; or 
. -CCOJ-R^.-SfOk-NR^R 14 or-SfOJz-R 27 . 

32. A compound according to claim 31 wherein R 3 , R 4 , R 5 , R 6 , R 30 , R 81 . R^and R 33 are inde- 
1 5 pendently selected from the group consisting of F, CI, -CF 3 , methyl, ethyl, propyl, isopropyl, 

butyl, terf-butyl, methoxy, ethoxy, propoxy, -C(0)-R 27 , -S(0)2-NR 13 R 14 or -SfOJz-R 27 . 

33. A compound according to claim 29 wherein R 3 , R 4 , R 5 , R 6 , R 30 , R 31 , R^and R 33 are inde- 
pendently selected from C^-alkyl, Ci^-alkoxy, -S(0) r R 27 or -C(0)-R 27 . 

34. A compound according to any one of the claims 1 to 33 wherein R 10 and R 11 independ- 
20 ently represent hydrogen, methyl, ethyl, propyl, -C(0)-CH 3 , -C(0)-CH2CH 3 , -CH 2 C(0)OH, 

-CH 2 CH 2 C(0)OH, -C(0)-CH2-C(0)OH, -C(0)-CH 2 CH 2 -C(0)OH, -S(0) 2 CH 3 , or phenyl. 

35. A compound according to claim 34 wherein R 10 and R 11 independently represent hydro- 
gen, methyl, ethyl, -C(0)-CH 3 , -CH 2 C(0)OH, -C(0)-CH 2 -C(0)OH, -S(0) 2 CH 3 , or phenyl. 

36. A compound according to claim 35 wherein R 10 and R 11 independently represent hydro- 
25 gen, methyl, ethyl, or phenyl. 

37. A compound according to any one of the claims 1 to 36 wherein R 27 is Ci^-alkyl, 
alkoxy, C 2 ^-alkenyl, Ca-e-alkynyl, C^-cycloalkyl, CM-cycloalkyl-C^-alkyl, aryl, aryl-Ci^-alkyl, 
aryKWalkenyl, heteroaryl, heteroaryl-C 1 . <r alkyl, carboxy-d-e-alkyl. C^-alkoxy-C^lkyl, C,. 
e-alkylthio-C^-alkyl, R 10 HN-C,^-alkyl, R'^N-d-e-alkyl, R 10 R 11 N-S(O)2-C^-alkyl. or 

30 R 10 R 11 N-C(O)-d-6-alkyl, each of which is optionally substituted with one or more substituents 
independently selected from R 12 . 

38. A compound according to claim 37 wherein R 27 is Chalky!, d-e-alkoxy, CM-cycloalkyl, 
CM-cycloalkyl-C^-alkyl, aryl-C 2 ^-alkenyl, aryl, heteroaryl, heteroaryl-d-e-alkyl, carboxy-d-<r 
alkyl, carboxy-d-e-alkyl, d-s-alkoxy-d^-alkyl, R 10 HN-d-e-alkyl. R 10 R 11 N-C^-alkyl, R 10 R 11 N- 
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S^z-C^-alkyl, or R 10 R 11 N-C(O)-Ci^alkyl, each of which is optionally substituted with one 
or more substituents independently selected from R 12 . 

39. A compound according to claim 38 wherein R 27 is CWalkyl, C^-alkoxy, C^-cycloalkyl, 
C^-cydoalkyl-C^alkyl, aryl, heteroaryl-C^-alkyl. aryl-C^-alkyl, C^alkoxy-C^-alkyl, car- 

5 boxy-C^-alkyl, or heteroaryl, each of which is optionally substituted with one or more sub- 
stituents independently selected from R 12 . 

40. A compound according to claim 39 wherein R 27 is methyl, ethyl, propyl, n-butyl, isobutyl, 
1,1,1-trifluoroethyl, cyclopropyl, cyclopentyl, cyclopropylmethyl, phenyl, pyridyl, thiophene, 
imidazole, or thiazole, each of which is optionally substituted with one or more substituents 

1 0 independently selected from R 12 . 

41. A compound according to claim 40 wherein R 27 is methyl, ethyl, propyl, n-butyl, isobutyl, 
1,1,1-trifluoroethyl, cyclopropyl, cyclopentyl, cyclopropylmethyl, phenyl, or pyridyl, thiophene, 
imidazole, or thiazole. 

42. A compound according to any one of the claims 1 to 41 wherein R 12 is halogen, cyano, 
1 5 hydroxy, carboxy, -CF 3> or C^-alkyl. 

43. A compound according to claim 42 wherein R 12 is halogen, cyano, hydroxy, carboxy, 
-CF 3 , methoxy, methyl, ethyl or propyl. 

44. A compound according to claim 43 wherein R 12 is halogen, carboxy, methyl, ethyl or pro- 
pyl. 

20 45. A compound according to any one of the claims 1 to 44 wherein R 13 and R 14 are inde- 
pendently selected from the group consisting of hydrogen, Ci^-alkyl, hydroxy-C^alky!, car- 
boxy-Ci-s-alkyl, phenyl, or naphtyl, each of which is optionally substituted with one or more 
substituents independently selected from R 15 ; or R 13 and R 14 together with the nitrogen to 
which they are attached form a 3 to 8 membered heterocyclic ring with the said nitrogen 

25 atom, the heterocyclic ring optionally containing one or two further heteroatoms selected 
from nitrogen, oxygen and sulphur. 

46. A compound according to claim 45 wherein R 13 and R 14 are independently selected from 
the group consisting of hydrogen, methyl, ethyl, propyl, hydroxy-methyl, hydroxy-ethyl, car- 
boxy-methyl, carboxy-ethyl, phenyl, or naphtyl, each of which is optionally substituted with 
30 one or more substituents independently selected from R 15 ; or R 13 and R 14 together with the 
nitrogen to which they are attached form a 3 to 8 membered heterocyclic ring with the said 
nitrogen atom, the heterocyclic ring optionally containing one or two further heteroatoms se- 
lected from nitrogen, oxygen and sulphur. 
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47. A compound according to claim 46 wherein R 13 and R 14 are independently selected from 
the group consisting of hydrogen, methyl, ethyl, propyl, or phenyl, each of which is optionally 
substituted with one or more substituents independently selected from R 15 . 

48. A compound according to any one of the claims 1 to 46 wherein R 16 is halogen, cyano, 
5 hydroxy, carboxy, -CF 3 , methyl, ethyl, or propyl. 

49. A compound according to claim 48 wherein R 15 is halogen, hydroxy, carboxy, -CF 3 , 
methyl, or ethyl. 

50. A compound according to any one of the claims 1 to 49 wherein A is thiazolyl, thiadia- 
zolyl, pyrazinyl, pyridyl, benzothiazolyl, 5,6-dihydro-4H-cyclopentathiazolyl, 4,5,6,7- 

10 tetrahydro-benzothiazolo-pyridyl, 6,7-dihydro-pyranothiazolyl, or 4,5,6,7- 

tetrahydrobenzothiazolyl optionally substituted with one or more substituents independently 
selected from R 7 , R 8 and R 9 . 

51. A compound according to claim 50 wherein A is 




15 52. A compound according to claim 50 wherein A is thiazolyl or thiadiazolyl optionally substi- 
tuted with one or more substituents independently selected from R 7 , R 8 and R 9 . 
53. A compound according to claim 52 wherein A is thiazolyl. 1 ,2,4-thiadiazolyl, or 1 ,3,4- 
thiadiazolyl, optionally substituted with one or more substituents independently selected from 
R 7 , R 8 and R 9 . 

20 54. A compound according to claim 53 wherein A is 



55. A compound according to claim 54 wherein A is 




56. A compound according to claim 55 wherein A is 
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57. A compound according to any one of the claims 1 to 56 wherein R 7 , R 6 and R 9 are inde- 
pendently selected from 

• halogen, carboxy, cyano, nitro, hydroxy, -CF 3 ,-SCN; or 

• d-e-alkyl, C 2 ^-alkenyl, C^-alkoxy, d-e-alkylthio, C^-alkylamino, C^-alkyisulfenyl, 
5 -C(0)-0-d-<ralkyl t -C(0)-Ci-6-alkyl. -d^alkyl-C(0)-0-d-6-alkyl, 

-C^-alkyl-O-CJOJ-Ct^alkyl, -NH-C(0)-d-6-alkyI, -d-e-alkoxy-d-s-alkyt, 
-d-6-alkyI-S-d-e-alkyl, d-s-cycloalkyl-d-e-alkyl, C^-cycloalkyl-C^-alkoxy, C^- 
cycloalkyl-d-e-alkylthio each of which is optionally substituted with one or more sub- 
stituents independently selected from R 16 ; or 
1 0 • aryl, heteroaryl, aryl-d-e-alkyl, heteroaryl-d-e-alkyl, aryl-d-e-alkoxy, heteroaryl-d*- 
alkoxy, heteroaryl-thio-d-e-alkyl, aryloxy, heteroaryloxy, heteroarylthio, each of which 
is optionally substituted on the aryl or heteroaryl part with one or more substituents 
independently selected from R 17 ; or 

• Cs-a-cycloalkyl, C^-cycloalkenyl, C 3 4rcydoaIkyl-d-6-alkyi, d_8-cycloalkenyl-d^alkyl, 
15 each of which is optionally substituted on the cycloalkyl part with one or more sub- 
stituents independently selected from R 18 ; or 

• Cs-s-heterocyclyl, CWheterocyclyl-d-6-alkyl, C^-heterocycIylthio, or -CfOJ-CW 
heterocyclyl, each of which is optionally substituted with one or more substituents in- 
dependently selected from R 16 ; or 

20 • -NR^R 20 , -d-e-alkyl-NR^R 20 , -C^-alkyl-S-R 21 . -d.«-alkyl-S(0)-R 21 , -C^alkyl-S^)^ 
R 21 f -S(0)2-R 21 or -SCOJrNR^R 20 , wherein each alkyl part may be substituted with 
one or more substituents independently selected from R 25 ; or 

• -C(0)NR 22 R 23 , -C^-alkyl-CfOJNR^R 23 optionally substituted with one or more sub- 
stituents independently selected from R 28 ; or 

25 two of R 7 , R 8 and R 9 can be taken together to form a C 2 .s-alkyl ene bridge. 

58. A compound according to claim 57 wherein R 7 R 8 and R 9 are independently selected 
from 

• halogen, carboxy, cyano, or -CF 3 ; or 

• d-e-alkyl, C 2 ^-alkenyl, d-e-alkoxy, d-e-alkylthio, -C(0)-0-d-6-alkyl, -CfOJ-d-e-alkyl, 
30 -C^-alkyl-CtOJ-O-d-e-alkyl, -Ci-s-alkyl-O-CpVd^alkyl, -C^-alkoxy-C^alkyl, 

cycloalkyi-d-s-alkyl, each of which is optionally substituted with one or more substitu- 
ents independently selected from R 16 ; or 

• aryl, heteroaryl, aryl-d-e-alkyl, heteroaryl-d-e-alkyl, each of which is optionally substi- 
tuted on the aryl or heteroaryl part with one or more substituents independently se- 

35 lected from R 17 ; or 
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• CW-cycloalkyl, C^-cycloalkyl-C^-alkyl. each of which is optionally substituted on the 
cycloalkyl part with one or more substituents independently selected from R 18 ; or 

• Ciwrheterocyclyl, C^eterocyclyl-C^alkyl, or -CfOJ-C^-heterocyclyl, each of which 
is optionally substituted with one or more substituents independently selected from 

5 R 16 ; or 

• -NR 19 R 20 , -C^-alkyl-NR^R 20 , -S(0) r R 21 or -SP^-NR^R 20 , wherein each alky! part 
may be substituted with one or more substituents independently selected from R 25 ; or 

• -CfCONR^R 23 , -C^-alkyl-CfOJNR^R 23 optionally substituted with one or more sub- 
stituents independently selected from R 26 ; or 

10 two of R 7 , R 8 and R 9 can be taken together to form a C 2 -5-a!kylene bridge. 

59. A compound according to claim 58 wherein R 7 , R 8 and R 9 are independently selected 
from 

• halogen, carboxy or -CF 3 ; or 

• C^-alkyl, C^-alkoxy, C^-alkyithio, -C^-alkyl-CtOVOCi^alkyl, 

1 5 -C^-alkyl-O-CCOJ-C^-alkyl or -CfOJ-O-Ci-e-alkyl, each of which is optionally substi- 

tuted with one or more substituents independently selected from R 18 ; or 

• phenyl, benzyl, or heteroarylthio, wherein heteroaryl is pyridyl or imidazolyl, and 
wherein each aryl or heteroaryl is optionally substituted on the aryl or heteroaryl part 
with one or more substituents independently selected from R 17 ; or 

20 • cyclopropyl, cyclobutyl, cyclopentyl, or cyclohexyl, each of which is optionally substi- 
tuted on the cycloalkyl part with one or more substituents independently selected 
from R 18 ; or 

• pyrrolidinyl, piperidyl, piperazinyl, or morpholinyl, each of which is optionally substi- 
tuted with one or more substituents independently selected from R 16 ; or 

25 • -C^NR^.-StOJr-R^or-SCOz-NR^R^or 

two of R 7 , R 8 and R 9 can be taken together to form a C 2 -5-alkylene bridge. 

60. A compound according to claim 59 wherein R 7 , R 8 and R 9 are independently selected 
from halogen, carboxy, -CF 3 , -S-CH 3 , -S-CH 2 CH 3 , -S-CH 2 CH 2 CH 3 , methyl, ethyl, propyl, iso- 
propyl, butyl, ferf-butyl, methoxy, ethoxy, -CH2-C(0)-0-CH 3 , -CH2-C(0)-0-CH 2 CH 3 , 

30 -CH 2 CH r C(0)-0-CH 3 , -CH 2 CH 2 -C(0)-0-CH 2 CH 3< -CH 2 -0-C(0)-CH 3 , -CH2-0-C(0)-CH 2 CH 3l 
-CH 2 CH 2 -0-C(0)-CH 3 , -CH 2 CHrO-C(0)-CH 2 CH 3 , -C(0)-0-CH 3 , -C(0)-0-CH 2 CH 3 , each of 
which is optionally substituted with one or more substituents independently selected from 
R 16 ; or heteroarylthio, wherein heteroaryl is pyridyl or imidazolyl, each optionally substituted 
on the heteroaryl part with one or more substituents independently selected from R 17 , or pyr- 
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rolidinyl, piperidyl, piperazinyl, or morpholinyl, each of which is optionally substituted with one 
or more substituents independently selected from R 16 , or -S(0)z-R 21 . 

61. A compound according to claim 60 wherein R 7 , R 8 and R 9 are independently selected 
from CI, F, Br, -CF 3 , -S-CH 3 , -S-CH 2 CH 3 , -S-CH 2 CH 2 CH 3 , methyl, ethyl, methoxy, ethoxy, 

5 -CH2-C(0)-0-CH 2 CH 3 , -C(0)-0-CH 3 , or -C(0)-0-CH 2 CH 3 , each of which is optionally substi- 
tuted with one or more substituents independently selected from R 16 ; or heteroarylthio, 
wherein heteroaryl is pyridyl or imidazolyl, each optionally substituted on the heteroaryl part 
with one or more substituents independently selected from R 17 , or pyrrolidinyl, piperidyl, 
piperazinyl, or morpholinyl, each of which is optionally substituted with one or more substitu- 

10 ents independently selected from R 16 . 

62. A compound according to any one of the claims 1 to 61 wherein R 16 , R 17 , and R 18 are in- 
dependently d-e-alkyl, halogen, hydroxy, oxo, carboxy, -CF 3 , carboxy-d-e-alkyl. hy- 
droxy-d-e-alkyl. -C^-alkyl-C(0)-0-C^-alkyl, -C(0)-0-C,^-alkyl, -NR^R 20 . -dONR^or 
-StO^C^-alkyl. 

15 63. A compound according to claim 62 wherein R 16 , R 17 , and R 18 are independently methyl, 
ethyl, propyl, halogen, hydroxy, oxo, carboxy, -CF 3 , carboxy-methyl, carboxy-ethyl, carboxy- 
propyl, hydroxy-methyl, hydroxy-ethyl, hydroxy-propyl, -CH r C(0)-0-CH 3 , 
-CH2-C(0)-0-CH 2 CH 3 , -CH 2 CH2-C(0)-0-CH 3 , -CH 2 CHrC(0)-0-CH 2 CH 3 , -C(0>O-CH 3 . 
-C(0)-0-CH 2 CH 3 , -C(0)-0-CH 2 CH 2 CH 3 , or -S(0) 2 CH 3 . 

20 64. A compound according to claim 63 wherein R 16 , R 17 , and R 18 are independently methyl, 
ethyl, propyl, halogen, oxo, carboxy, carboxy-methyl, carboxy-ethyl, carboxy-propyl, hy- 
droxy-methyl, hydroxy-ethyl, hydroxy-propyl, -CH r C(0)-0-CH 3 , -CH2-C(0)-0-CH 2 CH 3 , 
-CHzCHz-CfOHD-CHa, -CH 2 CH 2 -C(0>O-CH 2 CH 3 , -C(0)-0-CH 3 , -C(0)-0-CH 2 CH 3 , 
-C(0)-0-CH 2 CH 2 CH 3 , or-S(0) 2 CH 3 . 

25 65. A compound according to claim 62 wherein R 16 , R 17 , and R 18 are independently 
C^-alkyl, carboxy, -NR^R 20 , -C(0)-0-d.6-alkyl or -dCONR^R 20 . 
66. A compound according to any one of the claims 1 to 65 wherein R 19 and R 20 independ- 
ently represent hydrogen, d-e-alkyl, hydroxy-d-e-alkyl. carboxy-d^-alkyl, phenyl, naphtyl, 
CWheterocyclyl, phenyl-Ci^-alkyl, C w -heterocyclyl-d<-alkyl. -C(0)-0-Ci^-alkyl, 

30 -d^aIkyl-C(0)-0-d.6-alkyl, -d-e-alkyl-NR^R 23 or -S(0) r C w -alkyl, each of which is option- 
ally substituted with one or more substituents independently selected from R 24 ; or R 19 and 
R 20 together with the nitrogen to which they are attached form a 3 to 8 membered heterocyc- 
lic ring with the said nitrogen atom, the heterocyclic ring optionally containing one or two fur- 
ther heteroatoms selected from nitrogen, oxygen and sulphur, the heterocyclic ring is option- 

35 ally substituted with one or more substituents independently selected from R 24 . 
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67. A compound according to claim 66 wherein R 19 and R 20 independently represent hydro- 
gen, methyl, ethyl, propyl, carboxy-methyl, carboxy-ethyl, carboxy-propyl, hydroxy-methyl, 
hydroxy-ethyl, hydroxy-propyl, phenyl, phenyl-Ci^-alkyl, CWheterbcyclyl-Ci-e-alkyl, 
-CfOJ-O-C^alkyl, -C^-alkyl-C(0)-0-C^-alkyl, -C^-alkyl-NR^R 23 , or naphtyl, or R 19 and 

5 R 20 together with the nitrogen to which they are attached form a 3 to 8 membered heterocyc- 
lic ring with the said nitrogen atom, the heterocyclic ring optionally containing one or two fur- 
ther heteroatoms selected from nitrogen, oxygen and sulphur, the heterocyclic ring is option- 
ally substituted with one or more substituents independently selected from R 24 . 

68. A compound according to claim 66 wherein R 19 and R 20 independently represent hydro- 
10 gen, C^-alkyl, or R 19 and R 20 together with the nitrogen to which they are attached form a 3 

to 8 membered heterocyclic ring with the said nitrogen atom, the heterocyclic ring optionally 
containing one or two further heteroatoms selected from nitrogen, oxygen and sulphur, the 
heterocyclic ring is optionally substituted with one or more substituents independently se- 
lected from R 24 . 

15 69. A compound according to claim 68 wherein R 19 and R 20 independently represent hydro- 
gen, methyl, ethyl, or propyl, or R 19 and R 20 together with the nitrogen to which they are at- 
tached form a 3 to 8 membered heterocyclic ring with the said nitrogen atom, wherein the 
heterocyclic ring is pyrrolidyl, piperidyl, piperazinyl, homopiperazinyl, or morpholinyl, the het- 
erocyclic ring is optionally substituted with one or more substituents independently selected 

20 from R 24 . 

70. A compound according to any one of the claims 1 to 69 wherein R 21 is selected from 

• Ci-e-alkyI, carboxy-C^-alkyl, -C^-alkyl-NR^R 23 or hydroxy-C^-alkyl; or 

• phenyl, naphtyl, or phenyl-C^-alkyl, wherein the aryl part is optionally substituted 
with one or more substituents independently selected from R 24 ; or 

25 • C^-cycloalkyl, or C^-cycloalkyl-C^-alkyl. 

71 . A compound according to claim 70 wherein R 21 is selected from 

• methyl, ethyl, propyl, carboxy-methyl, carboxy-ethyl, carboxy-propyl, hydroxy-methyl, 
hydroxy-ethyl, hydroxy-propyl; or 

• phenyl, naphtyl, or phenyl-C^-alkyl, wherein the aryl part is optionally substituted 
30 with one or more substituents independently selected from R 24 ; or 

• Qj-e-cycloalkyl, or C^-cycioalkyl-C^-alkyl. 

72. A compound according to claim 71 wherein R 21 is selected from 

• methyl, ethyl, carboxy-methyl, carboxy-ethyl, carboxy-propyl,; or 

• phenyl, naphtyl, or phenyl-C^-alkyl, wherein the aryl part is optionally substituted 
35 with one or more substituents independently selected from R 24 . 
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73. A compound according to any one of the claims 1 to 72 wherein R 22 and R 23 are inde- 
pendently selected from hydrogen, C^-alky], carboxy-C^-alkyl, -C^-alkyl-CtO^O-d^alkyl, 
-C(0)-0-Ci-6-alkyl, C^-cycloalkyl, phenyl, naphtyl, or R 22 and R 23 together with the nitrogen 
to which they are attached form a 3 to 8 membered heterocyclic ring with the said nitrogen 

5 atom, the heterocyclic ring optionally containing one or two further heteroatoms selected 
from nitrogen, oxygen and sulphur, the heterocyclic ring is optionally substituted with one or 
more substituents independently selected from R 24 . 

74. A compound according to daim 73 wherein R 22 and R 23 are independently selected from 
hydrogen, methyl, ethyl, propyl, butyl, carboxymethyl, carboxyethyl, carboxypropyl, cydopro- 

10 pyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, phenyl, naphtyl, or R 22 and R 23 together 
with the nitrogen to which they are attached form a 3 to 8 membered heterocyclic ring with 
the said nitrogen atom, wherein the heterocyclic ring is pyrrolidyl, piperidyl, piperazinyl, ho- 
mopiperazinyl, or morpholinyl, the heterocyclic ring is optionally substituted with one or more 
substituents independently selected from R 24 . 

15 75. A compound according to claim 74 wherein R 22 and R 23 together with the nitrogen to 
which they are attached form a 3 to 8 membered heterocyclic ring with the said nitrogen 
atom, wherein the heterocyclic ring is pyrrolidyl, piperidyl, piperazinyl, homopiperazinyl, or 
morpholinyl, the heterocyclic ring is optionally substituted with one or more substituents in- 
dependently selected from R 24 . 

20 76. A compound according to any one of the claims 1 to 75 wherein R 24 is halogen, hydroxy, 
carboxy, oxo, -CF 3 , C^alkyl, hydroxy-C^-alkyl, carboxy-C^-alkyl, -CfOJ-Ci-e-alkyl, 
-Cpj-O-Ci-e-alkyl, -C^-alkyl-CCOJ-O-C^-alkyl, aryl, heteroaryl, aryl-C^-alkyl, heteroaryl-C^ 
e-alkyl, C^cycloalkyl, CWheterocydyl, C^-cydoalkyl-Ci^alkyl, (^-heterocydyl-Ci-e-alkyl, 
-C(0)-0-C 1 .«-aIkyl-aryl, or ^(OfeR 28 , wherein aryl is phenyl or naphtyl, and heteroaryl is 

25 pyridyl or pyrimidyl, and wherein each cydic moiety is optionally substituted with one or more 
substituents independently selected from R 29 . 

77. A compound according to daim 76 wherein R 24 is halogen, hydroxy, carboxy, oxo, -CF 3 , 
C^-alkyl, hydroxy-C^-alkyi, carboxy-C^-alkyl, -CfOJ-C^-alkyl, -CfOVO-CWalkyl, aryl, 
heteroaryl, aryl-C^-alkyl, heteroaryl-C^-alkyl, C3-8-cycloalkyl, C^-heterocydyl, Qw- 

30 cycloalkyl-C^-alkyl, C^-heterocydyl-C^-alkyl* or -S(0) 2 R 28 , wherein aryl is phenyl or 
naphtyl, and heteroaryl is pyridyl or pyrimidyl, and wherein each cyclic moiety is optionally 
substituted with one or more substituents independently selected from R 29 . 

78. A compound according to daim 77 wherein R 24 is halogen, carboxy, oxo, -CF 3 , C^-alkyl, 
carboxy-Ci_e-alkyl, -C(0)-C 1 .e-alkyl t -CfOJ-O-C^-alkyl, aryl, aryl-C^-alkyl, Ca^-cydoalkyl, 

35 Ca^-heterocydyl, C^-heterocyclyKJi-e-alkyl, or -S(0) 2 R 28 , wherein aryl is phenyl or naphtyl, 
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and wherein each cyclic moiety is optionally substituted with one or more substituents inde- 
pendently selected from R 29 . 

79. A compound according to claim 78 wherein R 24 is carboxy, oxo, d-e-alkyl, carboxy-d-e- 
alkyl, -C(0)-0-d-6-alkyl, aryl, aryl-d-e-alkyl, C^-cycloalkyl, C^-heterocyclyl, 
heterocyclyl-d-e-alkyl, or-SfOfeR 28 , wherein aryl is phenyl or naphtyl, and wherein each cy- 
clic moiety is optionally substituted with one or more substituents independently selected 
from R 29 . 

80. A compound according to any one of the claims 1 to 79 wherein R 25 and R 26 are 
independently d-e-alkyl, halogen, hydroxy, carboxy, or-CF 3 . 

81. A compound according to claim 80 wherein R 25 and R 28 are independently methyl, ethyl, 
propyl, halogen, hydroxy, carboxy, or-CF 3 . 

82. A compound according to any one of the claims 1 to 81 wherein R 28 is d-e-alkyl. -d*- 
alkyl-CfOJ-O-d-e-alkyl, phenyl, phenyl-d-e-alkyl, heteroaryl optionally substituted with d-e- 
alkyl or -N(CH 3 ) 2 , wherein heteroaryl is imidazolyl, pyridyl or pyrimidyl. 

83. A compound according to claim 82 wherein R 28 is d-e-alkyl, -d-e-alkyl-C(0)-0-d-6-alkyl, 
or-N(CH 3 ) 2 . 

84. A compound according to any one of the claims 1 to 83 wherein R 29 is halogen, carboxy, 
-CF 3 , d-e-alkyl, or d-e-alkoxy. 
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TITLE OF THE INVENTION 

TRI(CYCLO) SUBSTITUTED AMIDE COMPOUNDS 

5 BACKGROUND OF THE INVENTION 

The present invention is directed to tri(cyclo) substituted amide compounds. In particular, 
the present invention is directed to amide compounds substituted i) at the carbonyl carbon with an 
ethyl/ethenyl attached to a phenyl ring and a carbocyclic ring, and ii) at the amino with a fluoro 
substituted thiazole ring, which are modulators of glucokinase and are useful in the prophylactic or 

10 therapeutic treatment of hyperglycemia and diabetes, particularly type II diabetes. 

Glucokinase ("GK") is believed to be important in the body's regulation of its plasma 
glucose level. GK, found principally in the liver and pancreas, is one of four hexokinases that 
catalyze the initial metabolism of glucose. The GK pathway is saturated at higher glucose levels 
than the other hexokinase pathways (See RX. Prints' et al., Annu. Rev. Nutr., 13:463-496 (1993)). 

1 5 GK is critical to maintaining the glucose balance in mammals. Animals that do not express GK die 
soon after birth with diabetes, while animals that overexpress GK have improved glucose tolerance. 
Activation of GK can lead to hyperinsulinemic hypoglycemia. (See, for example, H.B.T. Christesen 
et al., Diabetes, 51:1240-1246 (2002)). Additionally, type II maturity-onset diabetes of the young is 
caused by the loss of function mutations in the GK gene, suggesting that GK operates as a glucose 

20 sensor in humans (Y. Liang et al., Biochem. J. 309:167-173 (1995)). Thus, compounds that activate 
GK increase the sensitivity of the GK sensory system and would be useful in the treatment of 
hyperglycemia - particularly the hyperglycemia associated with type II diabetes. It is therefore 
desirable to provide novel compounds that activate GK to treat diabetes. 

International Patent Publication No. WO2001/044216 and U.S. Patent No. 6,353,1 1 1 

25 describe (2?)-2,3-disubstituted-Ar-heteroarylacrylamides as GK activators. International Patent 

Publication No. WO2002/014312 and U.S. Patent Nos. 6,369,232, 6,388,088 and 6,441,180 describe 
tetrazolylphenylacetamide GK activators. International Patent Publication No. WO2000/058293, 
European Patent Application No. EP 1 1693 12 and U.S. Patent No. 6,320,050 describe 
arylcycloalkylpropionamide GK activators. International Patent Publication No. WO2002/008209 

30 and U.S. Patent No. 6,486,184 describe alpha-acyl and alpha-heteroatom-substituted benzene 
acetamide GK activators as anti-diabetic agents. International Patent Publication No. 
WO2001/083478 describes hydantoin-containing GK activators. International Patent Publication 
No. WO2001/083465 and U.S. Patent No. 6,388,071 describe alkynylphenyl heteroaromatic GK 
activators. International Patent Publication No. WO2001/085707 and U.S. Patent No. 6,489,485 

35 describe para-amine substituted phenylamide GK activators. International Patent Publication No. 
WO2002/046173 and U.S. Patent Nos. 6,433,188, 6,441,184 and 6,448,399 describe ftised 
heteroaromatic GK activators. International Patent Publication No. WO2002/048106 and U.S. 
Patent No. 6,482,95 1 describe isoindolin- 1 -one GK activators. International Patent Publication No. 
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WO2001/085706 describes substituted phenylacetamide GK activators for treating type IT diabetes. 
U.S. Patent No. 6,384,220 describes para-aryl or heteroaryl substituted phenyl GK activators. 
French Patent No. 2,834,295 describes methods for the purification and crystal structure of human 
GK. International Patent Publication No. WO2003/095438 describes JV-heteroaryl phenylacetamides 

5 and related compounds as GK activators for the treatment of type II diabetes. U.S. Patent No. 
6,610,846 describes the preparation of cycloalkylheteroaryl propionamides as GK activators. 
International Patent Publication No. WO2003/000262 describes vinyl phenyl GK activators. 
International Patent Publication No. WO2003/000267 describes aminonicotinate derivatives as GK 
modulators. International Patent Publication No. WO2003/015774 describes compounds as GK 

1 0 modulators. International Patent Publication No. WO2003/047626 describes the use of a GK 
activator in combination with a glucagon antagonist for treating type II diabetes. International 
Patent Publication No. WO2003/055482 describes amide derivatives as GK activators. International 
Patent Publication No. WO2003/080585 describes aminobenzamide derivatives with GK activity for 
the treatment of diabetes and obesity. International Patent Publication No. WO2003/097824 

1 5 describes human liver GK crystals and their used for structure-based drug design. International 
Patent Publication No. WO2004/002481 discloses arylcarbonyl derivatives as GK activators. 
International Patent Publication Nos. WO2004/07203 1 and WO2004/072066 (published after the 
priority date of the present application) discloses various tri(cyclo) substituted amide compounds 
which are modulators of glucokinase. 

20 

SUMMARY OF THE INVENTION 

Compounds represented by Formula (I): 




25 (I) 
or pharmaceutical^ acceptable salts thereof, are useful in the prophylactic or therapeutic treatment 
of hyperglycemia and diabetes, particularly type II diabetes. 

DETAILED DESCRIPTION OF THE INVENTION 
30 The present invention is directed to a compound of Formula (I): 



-2- 



WO 2005/103021 



PCT/GB2005/050053 




or a pharmaceutically acceptable salt thereof, wherein: 

V is (CH 2 )k where one CH 2 group may optionally be replaced by CH(OH), OO, ONOH, 
5 C=NOCH 3 , CHX, CXX 1 , CH(OCH 3 ), CH(OCOCH 3 ), CH(C^alkyl), or C(OHXCi^alkyl); 
X and X 1 are independently selected from fluoro and chloro; 

R 1 and R 2 are independently selected from hydrogen, halogen, hydroxy, amino, cyano, nitro, 
SR 3 , SOR 3 , S0 2 R 3 , SOzNR^ 5 , NHS0 2 R 3 , or a C^alkyl, C^alkenyl, Q^alkynyl, C^alkoxy, or 
heteroaryl group, wherein any group is optionally substituted with 1 to 5 substituents independently 
10 selected from halogen, cyano, nitro, hydroxy, Ci_ 2 alkoxy, -N(Q>_ 2 alkylXCo-2alkyl), C,. 2 alkyl, 
CFnH^ aryl, heteroaryl, -CON(Ca-2alM)(Co-2alkyl), SCH 3 , SOCH 3 , S0 2 CH 3 , and -S0 2 N(Q>- 
2 alkyl)(QK2alkyl); 

R 3 is a Ci_4alkyl group, C^Tcycloalkyl group, aryl group, heteroaryl group, or 4- to 7- 
membered heterocyclic group, wherein any group is optionally substituted with 1 to 5 substituents 

1 5 independently selected from halogen, cyano, nitro, hydroxy, Ci- 2 alkoxy, -N(Co_ 2 alkylXCo- 2 alkyl), 
C,- 2 alkyl, C3_7cycloalkyl, 4- to 7-membered heterocyclic ring, CF n H 3 _ n , aryl, heteroaryl, COCj_ 
2 alkyl, ^CON(Co-2alkyl)(Co. 2 alkyl), SOCH 3 , SC^CH,, and -S0 2 N((V 2 alkylXCo- 2 alkyl); 

R 4 and R 5 are independently hydrogen, or a Ci^alkyl group, C^Tcycloalkyl group, aryl group, 
heteroaryl group, or 4- to 7-membered heterocyclic group, wherein any group is optionally 

20 substituted with 1 to 5 substituents independently selected from halogen, cyano, nitro, hydroxy, Ci_ 
2 alkoxy, -N(C^ 2 alkylXCo_ 2 alkyl), Ci_ 2 alkyl, C^cycloalkyl, 4- to 7-membered heterocyclic ring, 
CFnH^ aryl, heteroaryl, -CON(CV 2 alkylXC^ 2 alkyl), SOCH 3 , S0 2 CH 3 , and -S0 2 N(Co.2alkyl)(Co_ 
2 alkyl); 

or R 4 and R 5 together form a 4- to 8-membered heterocyclic ring which is optionally 
25 substituted with 1 or 2 substituents independently selected from Ci_ 2 alkyl and hydroxy; 
k is an integer from 2 to 7; 
mis 0 or 1; 
nis 1,2 or 3; and 

the dotted line together with the solid line forms an optional double bond, and A indicates that 
30 flie double bond has the (^-configuration. 

If the dotted line together with the solid line forms a single bond, the carbon atom linking the 
aryl ring and -HCoV-containing sidechain to the amide carbonyl carbon, i.e. the carbon atom 
labelled with "*", is a chiral centre. Accordingly, at this centre, the compound may be present either 

-3- 
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as a racemate or as a single enantiomer in the (Ry or (S)-configuration. The (R)-enantiomers are 
preferred The carbon atom labelled with "#" may also be chiral. Accordingly, at this centre, the 
compound may be present either as a racemate or as a single enantiomer in the (Ry or (Sy 
configuration. The (tf)-enantiomers are preferred when the dotted line together with the solid line 
5 represents a single bond. When the dotted line together with the solid line forms a double bond, the 
(S)-enantiomers are preferred 

In a further aspect, the present invention is directed to a compound represented by Formula 

(la): 




10 (la) 
or a pharmaceutical^ acceptable salt thereof, wherein V, R 1 , R 2 , m and A are as defined above in 
Formula (I). 

In another embodiment, the present invention is directed to a compound represented by 
Formula (la), or a pharmaceutically acceptable salt thereof, wherein the group formed by -HC< and 
15 >V represents oxocycloalkyl or hydroxycycloalkyl, e.g. 3-oxocyclopentyl particularly (R)-3- 
oxocyclopentyl, 4-oxocyclohexyl or 3-hydroxycyclopentyl, especially (R>3-oxocyclopentyl. 

In a further and preferred aspect, the present invention is directed to a compound represented 
by Formula (lb): 




20 (lb) 
or a pharmaceutically acceptable salt thereof, wherein V, R 1 , R 2 and m are as defined above in 
Formula (I). 

In an embodiment of this preferred aspect, the present invention is directed to a compound 
represented by Formula (lb), or a pharmaceutically acceptable salt thereof, wherein the group 
25 formed by -HC< and >V represents oxocycloalkyl or hydroxycycloalkyl, e.g. 3-oxocyclopentyl 
particularly (R>3-oxocyclopentyl, 4-oxocyclohexyl or 3-hydroxycyclopentyl, especially (R)-3- 
oxocyclopentyl. 
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The molecular weight of the compounds of Formula (I) is preferably less than 800, more 
preferably less than 600, most preferably less than 500. 

In the present invention, R 1 and R 2 are preferably not both hydrogen. 

In the present invention, R 1 is preferably CF 3 , SOR 3 , SC^R 3 , SCbNRV, NHS0 2 R 3 , or 
5 triazolyl; more preferably SOR 3 , SO2R 3 , or S0 2 NR 4 R 5 ; most preferably SO2R 3 or SOzNRV, 
especially S0 2 R 3 . 

In particular R 1 is S0 2 C3-4cycloalkyl, especially S0 2 cyclopropyl. 

In the present invention, R 2 is preferably hydrogen, chloro, fluoro, or trifluoromethyl; more 
preferably hydrogen or chloro. 
10 In the present invention, R 3 is preferably Ci.salkyl or C^cycloalkyl, more preferably 

4Cycloalkyl, especially cyclopropyl. 

In the present invention, R 4 and R 5 are preferably independently hydrogen or Ci^alkyl, e.g. 
one of R 4 and R 5 is hydrogen and the other is ethyl, or combine to form a 4- to 8-membered 
heterocyclic ring. R 4 and R 5 are preferably not both hydrogen. 
15 In the present invention, m is preferably 0. 

In the present invention V is preferably (CH 2 ) k where one CH 2 group is replaced by CH(OH) 

orC=0. 

In the present invention, k is preferably 4 or 5. 

Specific compounds of the invention which may be mentioned are: 
20 2(R>2^3^Woro^-methanesulfonylph 
oxocyclopentyl)propionamide; 

2(R)-2^3^hloro^-methanesulfonylpte 
oxocyclohexyl)propionamide; 

2(R>2^3^hlon>4-methanesulfonylphen^ 
25 hydroxycyclopentyl)propionamide; 

(E)-N^5-Ruorothiazol-2^ 
oxocyclopentyl)acrylamide; 

(E>N^5-IHuorothiazol-2-yl>2-(4-m^hanesulfonylpheny 

(E)-N^5-Huorothiazol-2-yl)-3-(3-hydroxycyclopentyl)-2^^ 
30 methanesulfonylphenyl)acrylamide; 

2(R>2^4<tyclopropanesutfonylpte 
oxocyclopentyl)propionamide; 

2(R>2^4<:yclopropanesdfonylphenyl)-N^5-fluorothiazol-2-yl> 
oxocyclohexyl)propionamide; 
35 2(R)-2^4<:yclopropanesutfony^ 
hydroxycyclopentyl)propionamide; 

2(R)-2^4<;yclobutanesulfonylphenyl^^ 
oxocyclopentyl)propionamide; 
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2(R>2-(4-Cyclobutanesulfonylph^ 
oxocyclohexyl)pTopionaniide; 

2(R)-2-(4-Cyclobutanesulfonylph^ 
hydroxycyclopenlyl)propionanride; 
5 2(R>2-(3-Fluoro-4-methanesulfony^^ 
oxocyclopentyl)propionamide; 

2(R)-2-(3-Fluon>-4-methanesul^^ 
oxocyclohexyl)propionamide; and 

2(R>2-(3-Fluoro-4-methanesulfony^^ 
1 0 hydroxycyclopentyl)propionamide; 

or a pharmaceutically acceptable salt of any one thereof. 

While the preferred groups for each variable have generally been listed above separately for 
each variable, preferred compounds of this invention include those in which several or each variable 
in Formula (I) is selected from the preferred, more preferred, most preferred, especially or 
1 5 particularly listed groups for each variable. Therefore, this invention is intended to include all 

combinations of preferred, more preferred, most preferred, especially and particularly listed groups. 

As used herein, unless stated otherwise, "alkyl" as well as other groups having the prefix 
"alk" such as, for example, alkoxy, alkenyl, alkynyl, and the like, means carbon chains which may 
be linear or branched or combinations thereof. Examples of alkyl groups include methyl, ethyl, 
20 propyl, isopropyl, butyl, sec- and /erf-butyl, pentyl, hexyl, heptyl and the like. "Alkenyl", "alkynyl" 
and other like terms include carbon chains having at least one unsaturated carbon-carbon bond. 

As used herein, for example, "C<>4alkyl" is used to mean an alkyl having 0-4 carbons - that 
is, 0, 1, 2, 3, or 4 carbons in a straight or branched configuration. An alkyl having no carbon is 
hydrogen when the alkyl is a terminal group. An alkyl having no carbon is a direct bond when the 
25 alkyl is a bridging (connecting) group. 

The terms "cycloalkyl" and "carbocyclic ring" mean caibocycles containing no heteroatoms, 
and includes monocyclic saturated C 3 _7carbocycles. Examples of cycloalkyl and caibocyclic rings 
include cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl and the like. 

The term "halogen" includes fluorine, chlorine, bromine, and iodine atoms. 
30 The term "aryl" includes, for example, phenyl and naphthyl, preferably phenyl. 

Unless otherwise stated, the term "heterocyclic ring" includes 4- to 8-membered saturated 
rings containing one or two heteroatoms selected from oxygen, sulfur and nitrogen. The heteroatoms 
are not directly attached to one another. Examples of heterocyclic rings include oxetane, 
tetrahydrofuran, tetrahydropyran, oxepane, oxocane, thietane, tetrahydrothiophene, 
35 tetrahydrothiopyran, thiepane, thiocane, azetidine, pyrrolidine, piperidine, azepane, azocane, 

[l,3]dioxane, oxazolidine, piperazine, and the like. Other examples of heterocyclic rings include the 
oxidised forms of the sulfur-containing rings. Thus, tetrahydrothiophene 1 -oxide, 
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tetrahydrothiophene 1,1 -dioxide, tetrahydrothiopyran 1 -oxide, and tetrahydrothiopyran 1,1-dioxide 
are also considered to be heterocyclic rings. 

Unless otherwise stated, the term "heteroaryl" includes 5- or 6-membered heteroaryl rings 
containing 1-4 heteroatoms selected from oxygen, sulfur and nitrogen. Examples of such heteroaryl 
5 rings are fiityl, thienyl, pyrrolyl, pyrazolyl, imidazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, 
triazolyl, oxadiazolyl, thiadiazolyl, tetrazolyl, pyridinyl, pyridazinyl, pyrimidinyl, pyrazinyl and 
triazinyl. 

The above formulae are shown without a definitive stereochemistry at certain positions. The 
present invention includes all stereoisomers (e.g. geometric isomers, optical isomers, 

10 diastereoisomers, etc.) and pharmaceutically acceptable salts thereof, except where specifically 
drawn or stated otherwise. Further, mixtures of stereoisomers as well as isolated specific 
stereoisomers are also included, except where specifically drawn or stated otherwise. During the 
course of the synthetic procedures used to prepare such compounds, or in using racemization or 
epimerization procedures known to those skilled in the art, the products of such procedures can be a 

1 5 mixture of stereoisomers. When a tautomer of the compound of the above formulae exists, the 

present invention includes any possible tautomers and pharmaceutically acceptable salts thereof, and 
mixtures thereof, except where specifically drawn or stated otherwise. When the compound of the 
above formulae and pharmaceutically acceptable salts thereof exist in the form of solvates or 
polymorphic forms, the present invention includes any possible solvates and polymorphic forms. 

20 The type of a solvent that forms the solvate is not particularly limited so long as the solvent is 
pharmacologically acceptable. For example, water, ethanol, propanol, acetone or the like can be 
used. 

Since the compounds of Formula (I) are intended for pharmaceutical use they are preferably 
provided in substantially pure form, for example at least 60% pure, more suitably at least 75% pure, 
25 at least 95% pure and especially at least 98% pure (% are on a weight for weight basis). 

The invention also encompasses a pharmaceutical composition that is comprised of a 
compound of Formula (I), or a pharmaceutically acceptable salt thereof, in combination with a 
pharmaceutically acceptable carrier. 

Preferably the composition is comprised of a pharmaceutically acceptable carrier and a non- 
30 toxic therapeutically effective amount of a compound of Formula (I), or a pharmaceutically 
acceptable salt thereof. 

Moreover, within this embodiment, the invention encompasses a pharmaceutical 
composition for the prophylaxis or treatment of hyperglycemia and diabetes, particularly type II 
diabetes, by the activation of GK, comprising a pharmaceutically acceptable carrier and a non-toxic 
35 therapeutically effective amount of compound of Formula (I), or a pharmaceutically acceptable salt 
thereof. 

The invention also provides the use of a compound of Formula (I), or a pharmaceutically 
acceptable salt thereof as a pharmaceutical. 
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The compounds and compositions of the present invention are effective for treating 
hyperglycemia and diabetes, particularly type II diabetes, in mammals such as, for example, humans. 

The invention also provides a method of prophylactic or therapeutic treatment of a condition 
where activation of GK is desirable comprising a step of administering an effective amount of a 
5 compound of Formula (I), or a pharmaceutical^ acceptable salt thereof. 

The invention also provides a method of prophylactic or therapeutic treatment of 
hyperglycemia or diabetes, particularly type II diabetes, comprising a step of administering an 
effective amount of a compound of Formula (I), or a pharmaceutical^ acceptable salt thereof. 

The invention also provides a method of prevention of diabetes, particularly type II diabetes, 
10 in a human demonstrating pre-diabetic hyperglycemia or impaired glucose tolerance comprising a 
step of administering an effective prophylactic amount of a compound of Formula (I), or a 
pharmaceutical^ acceptable salt thereof. 

The invention also provides the use of a compound of Formula (I), or a pharmaceutically 
acceptable salt thereof, as a GK activator. 
1 5 The invention also provides the use of a compound of Formula (I), or a pharmaceutically 

acceptable salt thereof, for the prophylactic or therapeutic treatment of hyperglycemia or diabetes, 
particularly type II diabetes. 

The invention also provides the use of a compound of Formula (I), or a pharmaceutically 
acceptable salt thereof, for the prevention of diabetes, particularly type II diabetes, in a human 
20 demonstrating pre-diabetic hyperglycemia or impaired glucose tolerance. 

The invention also provides the use of a compound of Formula (I), or a pharmaceutically 
acceptable salt thereof, in the manufacture of a medicament for the activation of GK. 

The invention also provides the use of a compound of Formula (I), or a pharmaceutically 
acceptable salt thereof, in the manufacture of a medicament for the prophylactic or therapeutic 
25 treatment of hyperglycemia or diabetes, particularly type II diabetes. 

The invention also provides the use of a compound of Formula (I), or a pharmaceutically 
acceptable salt thereof, in the manufacture of a medicament for the prevention of diabetes, 
particularly type II diabetes, in a human demonstrating pre-diabetic hyperglycemia or impaired 
glucose tolerance. 

30 The compounds and compositions of the present invention may be optionally employed in 

combination with one or more other anti-diabetic agents or anti-hyperglycemic agents, which 
include, for example, sulfonylureas (e.g. glyburide, glimepiride, glipyride, glipizide, chlorpropamide, 
gliclazide, glisoxepid, acetohexamide, glibornuride, tolbutamide, tolazamide, caibutamide, 
gliquidone, glyhexamide, phenbutamide, tolcyclamide, etc.), biguanides (e.g. metformin, 

35 phenformin, buformin, etc.), glucagon antagonists (e.g. a peptide or non-peptide glucagon 
antagonist), glucosidase inhibitors (e.g. acarbose, miglitol, etc.), insulin secetagogues, insulin 
sensitizers (e.g. troglitazone, rosiglitazone, pioglitazone, etc.) and the like; or anti-obesity agents (e.g. 
sibutramine, orlistat, etc.) and the like. The compounds and compositions of the present invention 
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and the other anti-diabetic agents or anti-hyperglycemic agents may be administered simultaneously, 
sequentially or separately. 

The term "pharmaceutically acceptable salts" refers to salts prepared from pharmaceutically 
acceptable non-toxic bases or acids. When the compound of the present invention is acidic, its 

5 corresponding salt can be conveniently prepared from pharmaceutically acceptable non-toxic bases, 
including inorganic bases and organic bases. Salts derived from such inorganic bases include 
aluminum, ammonium, calcium, cupric, cuprous, ferric, ferrous, lithium, magnesium, manganic, 
manganous, potassium, sodium, zinc and the like salts. Particularly preferred are the ammonium, 
calcium, magnesium, potassium and sodium salts. Salts derived from pharmaceutically acceptable 

10 organic non-toxic bases include salts of primary, secondary, and tertiary amines, as well as cyclic 
amines and substituted amines such as naturally occurring and synthetic amines. Other 
pharmaceutically acceptable organic non-toxic bases from which salts can be formed include, for 
example, arginine, betaine, caffeine, choline, N',N>dibenzylethylenediamine, diethylamine, 2- 
diethylaminoethanol, 2-dimethylaminoethanol, ethanolamine, ethylenediamine, N-ethylmorpholine, 

15 N-ethylpiperidine, glucamine, glucosamine, histidine, isopropylamine, lysine, methylglucamine, 
morpholine, piperazine, piperidine, polyamine resins, procaine, purines, theobromine, triethylamine, 
trimethylamine, tripropylamine, tromethamine and the like. 

When the compound of the present invention is basic, its corresponding salts can be 
conveniently prepared from pharmaceutically acceptable non-toxic acids, including inorganic and 

20 organic acids. Such acids include, for example, acetic, benzenesulfonic, benzoic, camphorsulfonic, 
citric, ethanesulfonic, fiimaric, gluconic, glutamic, hydrobromic, hydrochloric, isethionic, lactic, 
maleic, malic, mandelic, methanesulfonic, mucic, nitric, pamoic, pantothenic, phosphoric, succinic, 
sulfuric, tartaric, p-toluenesulfonic acid and the like. Particularly preferred are citric, hydrobromic, 
hydrochloric, maleic, phosphoric, sulfuric, methanesulfonic, and tartaric acids. 

25 The pharmaceutical compositions of the present invention comprise a compound of Formula 

(I), or a pharmaceutically acceptable salt thereof, as an active ingredient, a pharmaceutically 
acceptable carrier and optionally other therapeutic ingredients or adjuvants. The compositions 
include compositions suitable for oral, rectal, topical, and parenteral (including subcutaneous, 
intramuscular, and intravenous) administration, as well as administration through inhaling, although 

30 the most suitable route in any given case will depend on the particular host, and nature and severity 
of the conditions for which the active ingredient is being administered. The pharmaceutical 
compositions may be conveniently presented in unit dosage form and prepared by any of the 
methods well known in the art of pharmacy. 

The pharmaceutical compositions according to the invention are preferably adapted for oral 

35 administration. 

In practice, the compounds of Formula (I), or pharmaceutically acceptable salts thereof, can 
be combined as the active ingredient in intimate admixture with a pharmaceutical carrier according 
to conventional pharmaceutical compounding techniques. The carrier may take a wide variety of 
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forms depending on the form of preparation desired for administration, e.g. oral or parenteral 
(including intravenous). Thus, the pharmaceutical compositions of the present invention can be 
presented as discrete units suitable for oral administration such as capsules, cachets or tablets each 
containing a predetermined amount of the active ingredient. Further, the compositions can be 
5 presented as a powder, as granules, as a solution, as a suspension in an aqueous liquid, as a non- 
aqueous liquid, as an oil-in-water emulsion, or as a water-in-oil liquid emulsion. In addition to the 
common dosage forms set out above, the compound of Formula (I), or a pharmaceutically acceptable 
salt thereof, may also be administered by controlled release means and/or delivery devices. The 
compositions may be prepared by any of the methods of pharmacy. In general, such methods 

10 include a step of bringing into association the active ingredient with the carrier that constitutes one 
or more necessary ingredients. In general, the compositions are prepared by uniformly and 
intimately admixing the active ingredient with liquid carriers or finely divided solid carriers or both. 
The product can then be conveniently shaped into the desired presentation. 

Thus, the pharmaceutical compositions of this invention may include a pharmaceutically 

15 acceptable carrier and a compound of Formula (I), or a pharmaceutically acceptable salt thereof. 
The compounds of Formula (I), or pharmaceutically acceptable salts thereof, can also be included in 
pharmaceutical compositions in combination with one or more other therapeutically active 
compounds. 

The pharmaceutical compositions of this invention include a pharmaceutically acceptable 
20 liposomal formulation containing a compound of Formula (I), or a pharmaceutically acceptable salt 
thereof. 

The pharmaceutical carrier employed can be, for example, a solid, liquid, or gas. Examples 
of solid carriers include lactose, terra alba, sucrose, talc, gelatin, agar, pectin, acacia, magnesium 
stearate, and stearic acid. Examples of liquid carriers are sugar syrup, peanut oil, olive oil, and 

25 water. Examples of gaseous carriers include carbon dioxide and nitrogen. 

In preparing the compositions for oral dosage form, any convenient pharmaceutical media 
may be employed For example, water, glycols, oils, alcohols, flavoring agents, preservatives, 
coloring agents, and the like may be used to form oral liquid preparations such as suspensions, 
elixirs and solutions; while carriers such as starches, sugars, microcrystalline cellulose, diluents, 

30 granulating agents, lubricants, binders, disintegrating agents, and the like may be used to form oral 
solid preparations such as powders, capsules and tablets. Because of their ease of administration, 
tablets and capsules are the preferred oral dosage units whereby solid pharmaceutical carriers are 
employed Optionally, tablets may be coated by standard aqueous or nonaqueous techniques. 

A tablet containing the composition of this invention may be prepared by compression or 

35 molding, optionally with one or more accessory ingredients or adjuvants. Compressed tablets may 
be prepared by compressing, in a suitable machine, the active ingredient in a free-flowing form such 
as powder or granules, optionally mixed with a binder, lubricant, inert diluent, surface active or 
dispersing agent or other such excipient These excipients may be, for example, inert diluents such 

-10- 



WO 2005/103021 PCT/GB2005/050053 

as calcium carbonate, sodium carbonate, lactose, calcium phosphate or sodium phosphate; 
granulating and disintegrating agents, for example, corn starch, or alginic acid; binding agents, for 
example, starch, gelatin or acacia; and lubricating agents, for example, magnesium stearate, stearic 
acid or talc. The tablets may be uncoated or they may be coated by known techniques to delay 

5 disintegration and absorption in the gastrointestinal tract and thereby provide a sustained action over 
a longer time. For example, a time delay material such as glyceryl monostearate or glyceryl 
distearate may be used 

In hard gelatin capsules, the active ingredient is mixed with an inert solid diluent, for 
example, calcium carbonate, calcium phosphate or kaolin. In soft gelatin capsules, the active 

10 ingredient is mixed with water or an oil medium, for example, peanut oil, liquid paraffin or olive oil. 
Molded tablets may be made by molding in a suitable machine, a mixture of the powdered 
compound moistened with an inert liquid diluent Each tablet preferably contains from about 
O.OSrng to about 5g of the active ingredient and each cachet or capsule preferably containing from 
about O.OSrng to about 5g of the active ingredient 

1 5 For example, a formulation intended for the oral administration to humans may contain from 

about 0.5mg to about 5g of active agent, compounded with an appropriate and convenient amount of 
carrier material which may vary from about 5 to about 95 percent of the total composition. Unit 
dosage forms will generally contain between from about lmg to about 2g of the active ingredient, 
typically 25mg, 50mg, lOOmg, 200mg, 300mg, 400mg, 500mg, 600mg, 800mg, or lOOOmg. 

20 Pharmaceutical compositions of the present invention suitable for parenteral administration 

may be prepared as solutions or suspensions of the active compounds in water. A suitable surfactant 
can be included such as, for example, hydroxypropylcellulose. Dispersions can also be prepared in 
glycerol, liquid polyethylene glycols, and mixtures thereof in oils. Further, a preservative can be 
included to prevent the detrimental growth of microorganisms. 

25 Pharmaceutical compositions of the present invention suitable for injectable use include 

sterile aqueous solutions or dispersions. Furthermore, the compositions can be in the form of sterile 
powders for the extemporaneous preparation of such sterile injectable solutions or dispersions. In all 
cases, the final injectable form must be sterile and must be effectively fluid for easy syringability. 
The pharmaceutical compositions must be stable under the conditions of manufacture and storage; 

30 thus, preferably should be preserved against the contaminating action of microorganisms such as 
bacteria and fungi. The carrier can be a solvent or dispersion medium containing, for example, 
water, ethanol, polyol (e.g. glycerol, propylene glycol and liquid polyethylene glycol), vegetable 
oils, and suitable mixtures thereof 

Pharmaceutical compositions of the present invention can be in a form suitable for topical 

35 use such as, for example, an aerosol, cream, ointment, lotion, dusting powder, or the like. Further, 
the compositions can be in a form suitable for use in transdermal devices. These formulations may 
be prepared, utilizing a compound of Formula (I), or a pharmaceutical^ acceptable salt thereof, via 
conventional processing methods. As an example, a cream or ointment is prepared by admixing 
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hydrophilic material and water, together with about 5wt% to about 10wt% of the compound, to 
produce a cream or ointment having a desired consistency. 

Pharmaceutical compositions of this invention can be in a form suitable for rectal 
administration wherein the carrier is a solid. It is preferable that the mixture forms unit dose 

5 suppositories. Suitable carriers include cocoa butter and other materials commonly used in the art 
The suppositories may be conveniently formed by first admixing the composition with the softened 
or melted carriers) followed by chilling and shaping in molds. 

Pharmaceutical compositions of this invention can be in a form suitable for inhaled 
administration. Such administration can be in forms and utilizing carriers described in, for example, 

10 Particulate Interactions in Dry Powder Formulations for Inhalation, Xian Zeng et al, 2000, Taylor 
and Francis; Pharmaceutical Inhalation Aerosol Technology, Anthony Hickey, 1992, Marcel 
Dekker; and Respiratory Drug Delivery, 1990, Editor: P.R. Byron, CRC Press. 

In addition to the aforementioned carrier ingredients, the pharmaceutical compositions 
described above may include, as appropriate, one or more additional carrier ingredients such as 

15 diluents, buffers, flavoring agents, binders, surface-active agents, thickeners, lubricants, 

preservatives (including anti-oxidants) and the like. Furthermore, other adjuvants can be included to 
render the formulation isotonic with the blood of the intended recipient. Compositions containing a 
compound of Formula (I), or a pharmaceutically acceptable salt thereof, may also be prepared in 
powder or liquid concentrate form. 

20 Generally, dosage levels of the order of from about O.Olmg/kg to about 150mg/kg of body 

weight per day are useful in the treatment of the above-indicated conditions, or alternatively about 
0.5mg to about lOg per patient per day. For example, diabetes may be effectively treated by the 
administration of from about 0.01 to lOOmg of the compound per kilogram of body weight per day, 
or alternatively about 0.5mg to about 7g per patient per day. 

25 It is understood, however, that the specific dose level for any particular patient will depend 

upon a variety of factors including the age, body weight, general health, sex, diet, time of 
administration, route of administration, rate of excretion, drug combination and the severity of the 
disease in the particular diabetic patient undergoing therapy. Further, it is understood that the 
compounds and salts thereof of this invention can be administered at subtherapeutic levels 

30 prophylactically in anticipation of a hyperglycemic condition. 

The compounds of Formula (I) may exhibit advantageous properties compared to known 
glucokinase activators, e.g. as illustrated in the assays described herein. In particular compounds of 
the invention may exhibit improved values for Km, Vmax, EC50, maximum activation (glucose 
concentration = 5mM), and/or maximum blood glucose reduction on basal blood glucose levels (e.g. 

35 in C57BL/6J mice), or other advantageous pharmacological properties, compared to known GK 
activators 

In accordance with this invention, the compounds of Formula (la) can be prepared following 
the protocol illustrated in Scheme 1 below: 
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SCHEME 1 




5 wherein V, R 1 , R 2 , m and A are as described above, and R 1 1 is Chalky!. 

The aldehydes II and phenylacetic esters HI are commercially available or are readily prepared 
using known techniques. The ocarbanion of the phenylacetic ester HI (R 1 1 = Chalky!), generated 
at -78°C in, for example, tetrahydrofiiran, by a strong base, e.g. lithium diisopropylamide, may be 
condensed with H to give an a,(3-unsaturated ester (T. Severin et al. Chem. Ber. 1985, 118, 4760- 

10 4773) that may be saponified using, for example, sodium hydroxide (W. L. Corbett et al., 
WO200 1/442 16), to produce IV. If necessary, any functional groups within the intermediate 
compounds, e.g. oxo or hydroxy groups in the compounds of formula n, may be protected and the 
protecting groups removed using conventional means. For example oxo groups may be protected as 
ketals and hydroxy groups as ethers, e.g. methoxymethyl (MOM) ethers. 

1 5 The oc,p-unsaturated carboxylic acids IV may be condensed with 2-amino-5-fluorothiazole 

V, or a salt thereof e.g. the hydrochloride salt, which may be prepared as described in the examples, 
using a variety of coupling conditions, e.g. polymer supported carbodiimide- 1 -hydroxybenzotriazole 
in i\yV-dimethylformamide at 20°C (for representative procedures, see 
http://www.argotech.<x>m/^ and available from Argonaut 

20 Technologies, Inc., Foster City, California), to give (la). 

In accordance with this invention, the compounds of Formula (lb) can be prepared following 
the protocol illustrated in Scheme 2 below: 



SCHEME 2 



25 
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wherein V, R 1 , R 2 and m are as described above, Y is C0 2 R 12 wherein R 12 is hydrogen, Ci. 
4 alkyl or benzyl; and X is chloro, bromo, iodo, or -OSC^R 13 , wherein R 13 is CMalkyl, optionally 
substituted with one or more fluorines, or optionally substituted aryl. 

The halides and sulfonate esters VI and the phenylacetic acids and esters VH are 

5 commercially available or are readily prepared using known techniques, for example as described in 
International Patent Publication Nos. WO2000/058293, WO2001/044216 and WO2003/095438. 
These alkylating agents may be reacted with the dianions of the phenylacetic acids VII, generated at 
-78°C in tetrahydrofuran with >2 equivalents of a strong base, such as lithium diisopropylamide, to 
generate Vm directly (F. T. Bizzarro et al., WO2000/58293). Alternatively, the a-carbanion of 

10 phenylacetic ester VH, generated at -78°C in tetrahydrofuran by a strong base, such as lithium 

bis(trimethylsilyl)amide (L. Snyder et al., /. Org. Chem. 1994, 59, 7033-7037), can be alkylated by 
VI to give a-substituted esters. Saponification of these esters, employing, for example, sodium 
hydroxide in aqueous methanol at 20°C to reflux, leads to the carboxylic acids VIII. If necessary, 
any functional groups within the intermediate compounds, e.g. oxo or hydroxy groups in the 

1 5 compounds of formula VI, may be protected and the protecting groups removed using conventional 
means. For example oxo groups may be protected as ketals and hydroxy groups as ethers, e.g. 
methoxymethyl (MOM) ethers. 

The carboxylic acids VHI may be condensed with 2-amino-5-fluorothiazole V, or a salt 
thereof e.g. the hydrochloride salt, which may be prepared as described in the examples, using a 

20 variety of coupling conditions, e.g. polymer supported carbodiimide- 1 -hydroxybenzotriazole in A^V- 
dimethylformamide at 20°C (for representative procedures, see 
http://www.argotech.com/PDF/resins/ps_carbodiimide.pdf and available from Argonaut 
Technologies, Inc., Foster City, California), to give amides (lb). 

The compound of Formula (lb) has an asymmetric carbon atom which interlinks the amide 

25 carbonyl carbon, the aryl ring, and the -HCoV containing sidechain. In accordance with this 
invention, the preferred stereoconfigurati on at the asymmetric centre is (R). 

If one desires to isolate the pure (R)- or (^stereoisomers of the compound of Formula (lb), 
it is possible to resolve a racemic mixture of the chiral carboxylic acid precursor VTH by any 
conventional chemical means and then condense the enantiopure carboxylic acids with 2-amino-5- 

30 fluorothiazole V, or a salt thereof, using a reagent that causes negligible racemisation. By way of 
illustration, racemic VHI can be condensed with a chiral oxazolidinone derivative (see, for instance, 
F. T. Bizzarro et al. WO2000/58293) to generate a mixture of diastereoisomeric imides that are 
separable by any conventional method, e.g. column chromatography. Hydrolysis of the pure imides 
affords the stereopure (/?)- and (5)-carboxylic acids that can then be condensed with 2-amino-5- 

35 fluorothiazole V, or a salt thereof, employing a reagent that minimises racemisation of the chiral 
centre, e.g. benzotriazol-l-yloxytris(pyrrolidino)phosphonium hexafluorophosphate (J. Coste et al. 
Tetrahedron Lett. 1990, 37, 205-208), to furnish enantiopure (R)- or (S)-amides of Formula (lb). 
Alternatively, a racemic mixture of amides of Formula (lb) can be separated by means of chiral high 
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performance liquid chromatography employing a chiral stationary phase which can be purchased 
from, for example, Daicel Chemical Industries, Ltd, Tokyo, Japan. 

Various functional groups present in the compounds of Formula (I) and intermediates for 
use in the preparation thereof may be produced by functional group conversions known to those 
5 skilled in the art. For example in the compounds of formula VHI sulfonyl groups may be produced 
by oxidation of the corresponding sulfanyl group using e.g. mCPBA. 

Further details for the preparation of the compounds of Formula (I) are found in the 
examples. 

The compounds of Formula (I) may be prepared singly or as compound libraries comprising 
10 at least 2, for example 5 to 1,000, compounds and more preferably 10 to 100 compounds of Formula 
(I). Compound libraries may be prepared by a combinatorial "split and mix" approach or by 
multiple parallel synthesis using either solution or solid phase chemistry, using procedures known to 
those skilled in the art. 

During the synthesis of the compounds of Formula (I), labile functional groups in the 
1 5 intermediate compounds, e.g. hydroxy, oxo, carboxy and amino groups, may be protected The 
protecting groups may be removed at any stage in the synthesis of the compounds of Formula (I) or 
may be present on the final compound of Formula (I). A comprehensive discussion of the ways in 
which various labile functional groups may be protected and methods for cleaving the resulting 
protected derivatives is given in, for example, Protective Groups in Organic Chemistry, T.W. Greene 
20 and P.G.M. Wuts, (1991) Wiley-Merscience, New York, 2 nd edition. 

Any novel intermediates as defined above are also included within the scope of the 
invention. Thus the invention also provides: 

a) a compound of formula IV as defined above, wherein R 1 is S0 2 R 3 , or SC^NR'R 5 ; 
R 2 is hydrogen; 

25 R 3 is a Ci^alkyl group, a C3-7cycloalkyl group or a 4-6-membered heterocyclic group; 

R 4 and R 5 are independently hydrogen or Ci^alkyl, provided that R 4 and R 5 are not both 
hydrogen; 

m is 0; and 

A indicates that the double bond has the (£> configuration; and 
30 b) a compound of formula Vffl as defined above, wherein R 1 is S0 2 R 3 , or SC>2NR 4 R 5 ; 

R 2 is hydrogen; 

R 3 is a C 3 .7cycloalkyl group or a 4-6-membered heterocyclic group; 
R 4 and R 5 are independently hydrogen or Ci^alkyl* provided that R 4 and R 5 are not both 
hydrogen; and 
35 m is 0. 

All publications, including, but not limited to, patents and patent application cited in this 
specification, are herein incorporated by reference as if each individual publication were specifically 
and individually indicated to be incorporated by reference herein as fully set forth. 
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EXAMPLES 
Materials and methods: 

Column chromatography may be carried out on Si0 2 (40-63 mesh) unless specified 
5 otherwise. LCMS data may be obtained employing one of two methods: Method A: Waters 

Symmetry 3.5p. Ci 8 column (2.1 x 30.0mm, flow rate = 0.8mL/min) eluting with a (5% MeCN in 
H 2 0)-MeCN solution containing 0.1% HC0 2 H over 6min and UV detection at 220nm. Gradient 
information: O.0-1.2min: 100% (5% MeCN in H 2 0); 1.2-3.8min: Ramp up to 10% (5% MeCN in 
H 2 O>-90% MeCN; 3.8-4.4min: Hold at 10% (5% MeCN in H 2 O)-90% MeCN; 4.4-5.5min: Ramp 

10 up to 100% MeCN; 5.5-6.0min: Return to 100% (5% MeCN in H 2 0). Method B: Phenomenex 
Mercury Luna 3n Cig column (2.0 x 1 0.0mm, flow rate = 1 .5mL/min), eluting with a (5% MeCN in 
H 2 0)-MeCN solution (4:1 to 1:4) containing 0.1% HC0 2 H over 2.95min, & employing diode array 
detection. The mass spectra for both Methods A and B may be obtained employing an electrospray 
ionisation source in either flie positive (ES*) ion or negative ion (ES~) mode. Atmospheric Pressure 

15 Chemical Ionisation (APCI) spectra may be obtained on a FinniganMat SSQ 7000C instrument. 
The synthesis of the following compound has been reported previously: 
7(5>iodomethyl-2(5),3(S)-diphenyH ,4-dioxaspiro[4,4]nonane: WO2003/095438. 

Abbreviations and acronyms: Ac: Acetyl; ATP: Adenosine 5 -triphosphate; /i-Bu: n-Butyl; 
DMF: J\yV-Dimethylformamide; DMPU: l,3-Dimemyl-3,4,5,6-tetr^ 

20 DMSO: Dimethylsulfoxide; EDCI: l-(3-Dimethylaminopn>pyl)-3-e^ hydrochloride; 
Et: Ethyl; FA: Fold activation; GK: Glucokinase; Glc: Glucose; G6P: Glucose-6-phosphate; 
G6PDH: Glucose-6-phosphate dehydrogenase; GST-GK: Glutathione 5-transferase-Glucolrinase 
fusion protein; IH: Isohexane; LHMDS: Lithium bis(trimethylsilyl)amide; Me: Methyl; NADP(H): 
P-Nicotinamide adenine dinucleotide phosphate (reduced); NBS: N-Bromosuccinimide; Ph: Phenyl; 

25 rt: room temperature; RT: Retention time; TFAA: Trifluoroacetic anhydride; THF: Tetrahydrofiiran. 

INTERMEDIATES 

Preparation 1: 5-Fluorothiazol-2-ylamine hydrochloride 

H,M^/ S s^F 

30 NEt 3 (63.4mL, 455mmol) was added to a stirred suspension of 5-bromothiazol-2-ylamine 

hydrobromide (102.7g, 379mmol) in CH 2 C1 2 (1.5L). After Ih, TFAA (64.2mL, 455mmol) was 
added dropwise at 0°C over 15min. The mixture was allowed to warm to 20°C over lh, before 
being stirred for an additional 2h. H 2 0 (600mL) was added and the resulting precipitate was 
collected. The aqueous layer of the filtrate was separated and extracted with CHCI3 (3 x 300mL). 

35 The combined organic extracts were washed with brine, dried (Na 2 S0 4 ), filtered and concentrated 
The collected precipitate and residual solid were combined and triturated with EtOAc-n-C^n to 
giveA^(5-bromomiazol-2-yl)-2,2,2-trifluoroacetamide: 5h(CDC1 3 ): 7.45 (1H, s), 13.05 (lH,br). n- 
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BuLi (253mL of a 1.58M solution in hexanes, 403mmol) was added dropwise over 50min to a 
stirred solution of the above amide (50.0g, 183mmol) in anhydrous THF (1.3L) at -78°C. After 
1.5h, a solution of tf-fluorobenzenesulfonimide (86.0g, 275mmol) in anhydrous THF (250mL) was 
added dropwise ova* 30min. The mixture was stirred for 3h, before being wanned up to -30°C. 

5 H 2 0 (300mL) was added and the mixture was filtered through a Celite pad The solid collected and 
Celite were washed with Et 2 0 (400mL) and H 2 0 (400mL). The organic layer of the filtrate was 
separated and extracted with water (2 x 400mL). The combined aqueous layers were washed with 
Et 2 0 (400mL), before being acidified to pH 6.5 with 2M HC1 and extracted with EtOAc (2 x 
400mL). The combined organic extracts were washed with H 2 0 (2 x 400mL) and brine, before 

10 being dried (MgS0 4 ), filtered and concentrated. Column chromatography (EtOAc-n-C^u, 1:3 to 
1:2) gave AK5-fluorothiazol-2-yl)-2,2,2-trifluoroacetamide: 8h (CDC1 3 ): 7.13 (1H, d). AcCl 
(12.6mL, 175mmol) was added dropwise to a stirred solution of this amide (15.7g, 73mmol) in 
MeOH (300mL) at 0°C. The mixture was stirred at 20°C for 30min, heated under reflux for lh, and 
finally concentrated in vacuo. The residual solid was triturated with THF to give the title compound: 

15 5H(D 2 O):7.00(lH,d). 

The free base of the title compound was prepared by suspending the HC1 salt in ether, 
washing with saturated aqueous NaHC0 3 , drying the ethereal layer and evaporating to give the free 
base which was used immediately. 



20 Preparation 2: Ethyl (4-methanesulfonylphenyl)acetate 



SOCl 2 (8.2mL, 1 12.0mmol) was added to a stirred suspension of (4- 
methanesulfonylphenyl)acetic acid (20.00g, 93.3mmol) in EtOH (80mL) at -10°C. The mixture was 
allowed to warm up to 20°C over 16h, then the solvents were removed under reduced pressure. The 
25 remainder was dissolved in EtOAc and the resulting solution was washed with H 2 0 until the pH of 
the aqueous phase was neutral. The EtOAc solution was washed further with saturated aqueous 
Na 2 C0 3 , before being dried (MgS0 4 ). Filtration and solvent evaporation gave the title compound: 
mlz (ES 4 ) = 284.1 [M+ MeCN 4- Hf. 

30 Preparations 3 - 14: 2(/?)-2^3^hloro-4-methanesulfonylphenyl)-3-((i2>-3- 

oxocyclopentyl)propionic acid, 2(iJ)-2-(3-chloiX)-4-methanesulfonylphenyl)-3-(4- 
oxocyclohexyl)propionic acid and 2(/?)-2-(3-chloro-4-methanesulfonylphenyl)-3-(3- 
hydroxycyclopentyl)propionic acid may be prepared as described in WO2003/095438. The 
carboxylic acid intermediates of formula Vm required for the synthesis of Examples 7-15 may be 

35 prepared by the same general procedure, involving alkylation of the appropriate ester with 4- 
iodomethyl-HCoV followed by hydrolysis of the product. 
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The carboxylic acid intermediate of formula Vm required for the synthesis of Example 7 
was prepared as follows: 



Preparation 6a: (4-Cyclopropylsulfanylphenyl)oxoacetic acid 

.OH 



joY 



2M aqueous NaOH (163mL) was added to a solution of ethyl (4- 
cyclopropylsulfanylphenyl)oxoacetate (40.62g, 162.5mmol) in EtOH (200mL) and the stirred 
mixture heated at 60°C for 2h. After cooling, the mixture was concentrated to 150mL and washed 
10 with ether (2xl00mL). Sufficient concentrated HC1 was then added to adjust the pH to 1 and the 
resulting precipitate was extracted into EtOAc (2x300mL). The combined organic phases were 
washed with water (3xl00mL), brine (200mL) and dried (MgS0 4 ). Removal of the solvent gave the 
title compound: mlz (ES") = 221.0 [M- H*]\ 

15 Preparation 6b: (4-Cyclopropylsulfanylphenyl)acetic acid 

Hydrazine hydrate (14.19g, 283.5mmol) was cooled to -50°C and (4- 
cyclopropylsuifanylphenyl)oxoacetic acid (Preparation 6a, 12.6g, 56.7mmol) added in one portion. 
The vigorously-stirred slurry was warmed firstly to it and then at 80°C for 5min. Solid KOH (8.76g, 

20 156.5mmol) was added in four equal portions and the resulting solution heated at 100°C for 20h. On 
cooling to rt, water (25mL) was added and the aqueous phase washed with Et 2 0 (20mL). The 
ethereal phase was itself washed with water (2x1 5mL) and sufficient concentrated HC1 added to the 
combined aqueous phases to adjust the pH to 1. The resulting precipitate was then extracted into 
EtOAc (2x300mL) and the combined organic phases washed with water (3xl00mL), brine (200mL) 

25 then dried (MgS0 4 ). Evaporation of the solvent gave the title compound: mlz (ES^ = 207.1 [M- 
H 4 ]". 



Preparation 6c: 2-(4-Cyclopropylsulfanylphe 
methylacetamide 

I OH 

Anhydrous acetone (148mL) was added to (4-cyclopropylsulfanylphenyl>acetic acid 
(Preparation 6b, 16.41g, 78.8mmol) and K 2 C0 3 (32.67g, 236.4mmol) to form a slurry which was 
cooled to -10°C with stirring. Neat tximethylacetyl chloride (10.2mL, 82.74mmol) was introduced 
dropwise, ensuring the temperature did not exceed -10°C during the addition. The reaction mixurc 

-18- 



WO 2005/103021 



PCT/GB2005/050053 



10 



15 



20 



25 



30 



was stirred at -10°C for 20min, warmed to 0°C for 20min then cooled to -15°C and solid 
(l(/?),2(#))-(-)-pseudoephedrine (19.53g, 1 18.2mmol) was added in one portion. After lOmin, the 
reaction mixture was brought to rt, where stirring was continued for 1 .5h. Water (lOOmL) was added 
and the mixture extracted with EtOAc (500mL). The organic phase was washed with water 
(2xl00mL) and the combined aqueous layers back-extracted with EtOAc (2x250mL). The combined 
organic layers were then washed with brine (lOOmL) and dried (MgS0 4 ). The solvent was removed 
and the solid yellow residue recrystallized from EtOAc-IH to give the title compound: mlz (ES*) = 
356.1 [M+H] + . 

Preparation 6d: 2(i?H i ^yctopropylsulfanylpte acid 



LHMDS (162mL of a 1M solution in THF, 162mmol) was diluted with anhydrous THF 
(161mL) and cooled to -20°C with stirring. A solution of 2-(4-cyclopropylsulfanylphenyl)-^-(2(^)- 
hydroxy-l(/?)-methyl-2-phenylethyl)-Ar-methylacetamide (Preparation 6c, 30g, 84.4mmol) in 
anhydrous THF (245mL) was added via cannula over lOmin, ensuring the reaction temperature 
remained below -15°C throughout the addition. The reaction was allowed to warm to -7°C over 
30min then cooled to -12°C and a solution of 7(S)-iodomethyl-2(5),3(5>diphenyH,4- 
dioxaspiro[4,4]nonane (27g, 64.2mmol) in a mixture of anhydrous THF (1 1 lmL) and DMPU 
(18.9mL) added via cannula over lOmin, ensuring the reaction temperature remained below -7°C 
throughout. The reaction was warmed to 2°C and stirred for 4.5h before being poured into a mixture 
of toluene (770mL) and 20% aqueous NH4CI (550mL). After stirring vigorously, the organic layer 
was separated and washed with 20% aqueous NH4CI (550mL) and brine (lOOmL). The aqueous 
phases were combined and extracted with EtOAc (500mL) which, after separation, was washed with 
brine (lOOmL). The combined organic phases were dried (MgS0 4 ), filtered, evaporated and the 
resulting oil purified by flash chromatography (EH-EtOAc, 9: 1 changing incrementally to 1 : 1 ) to 
give 2(i*H'^clopropyisulf^ 

(2(/?>hydroxy-l(tf)-m^ mlz (ES*) = 648.3 [M+ H] + . A 

stirred solution of this amide (30.7g, 47.38mmol) in 1,4-dioxane (62mL) was diluted with 4.5M 
aqueous H 2 S0 4 (61.5mL) and the resulting mixture heated under gentle reflux for 18h. After cooling 
on ice, water (162mL) was added and the mixture extracted with EtOAc (250mL). The aqueous 
layer was separated and extracted further with EtOAc (2xl50mL) and the combined organic phases 
washed with water (3x200mL), ensuring the final wash was pH neutral, and brine (lOOmL). After 
drying (MgS0 4 ) and filtering, the solvent was removed and the residue purified by flash 
chromatography (CH 2 C1 2 then CH2CI2-THF, 5: 1 changing to 3: 1) to give the title compound; mlz 




(ES+) = 305.1 [M+Kf. 
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Preparation 6c: 2(#H4^yclopropanesulfonylphenyl)^-(3(i^ acid 




A stirred solution of 2(fl)-(4-cyclopropylsulfanylphenv^^ 
5 acid (Preparation 6d, 5.0g, 16.43mmol) in CH 2 C1 2 (250mL) was cooled to 1°C on ice and 70% 
mCPBA (8.099g, 32.85mmol) added portionwise, maintaining the temperature below 3°C. After 6h 
the solvent was removed and the residue purified by flash chromatography (1%AcOH in CH 2 C1 2 
then THF) to give the title compound: mlz (ES*) = 337.1 [M+ Hf. 

10 Preparations 15-17: 

The intermediates of formula IV required for the synthesis of Examples 4-6 may be prepared by the 
following general processes. Where necessary, any functional groups within the intermediate 
compounds, e.g. oxo or hydroxy groups in the compounds of formula n, may be protected and the 
protecting groups removed using conventional means: 

15 

Method A: IDA (24mL of a 1.8M solution in «-C 7 H 16 -THF~PhEt, 43.3mmol) is added 
dropwise to a stirred solution of DMPU (19mL, 153.0mmol) in anhydrous THF (lOOmL) at -78°C. 
After 30min, a solution of the appropriate phenylacetic ester HI (20.6mmol) in anhydrous THF 
(42mL) is added dropwise. The mixture is stirred further for lh, before treating dropwise with a 

20 solution of aldehyde II or a protected derivative thereof (20.6mmol) in anhydrous THF (25mL). 
After being allowed to warm up to 20°C over 16h, the reaction is quenched with saturated aqueous 
NH4CI (210mL). The THF is removed under reduced pressure, then the remainder is extracted with 
EtOAc (3 x 250mL). The combined EtOAc extracts are dried (MgS0 4 ), filtered, and concentrated. 
Column chromatography furnishes the acrylate ethyl ester. This ester is saponified, for example, by 

25 heating a solution of this ester (19.1mmol) in MeOH (30mL) and 1M NaOH (40mL, 40.0mmol) 

under reflux for lh. On cooling, the mixture is washed with EtOAc. The aqueous phase is acidified 
with 1M HC1, before being extracted with EtOAc. The combined organic extracts are dried 
(MgS0 4 ). Filtration and solvent evaporation affords the desired (£)-acrylic acid. 

Method B: NaOEt (0.63mL of a 0.5M solution in EtOH, 0.32mmol) is added dropwise to a 

30 stirred solution of phenylacetic ester HI (3.16mmol) and aldehyde H or a protected derivative 
thereof (3.47mmol) in anhydrous DMSO (3mL). The mixture is heated at 80°C for 16h, before 
being treated with AcOH to adjust the pH to 7. EtOAc (30mL) is added, then the solution is washed 
with H 2 0 (2 x lOmL) and brine (lOmL), before being dried (MgS0 4 ). Filtration, solvent 
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evaporation, and column chromatography yields the acrylate ethyl ester. This ester is saponified as 
described above in Method A to give the desired (E)-acrylic acid. 



EXAMPLES 

5 The following compounds may be made using the general methods described below: 



Example 


Structure 


Name 




o 




2(J?>2-(3-Chloro-4-methanesulfonylphenyl)-Ar- 


1 


%XJ 

O CI 


(5-fluorothiazol-2-yl)-3-((^>3- 
oxocyclopentyl)propionamide 








2(/?)-2^3^Woro^methanesulfonylphenyl)-JV- 


2 


O CI 


(5-fluorothiazol-2-yl)-3-(4- 
oxocyclohexyl)propionamide 




7x 


li v s 


2(/?)-2-(3^hloro-^methanesulfonylphenyl)-iV r - 


3 


0 CI 


(5-fluorothiazol-2-yl)-3-(3- 
hydroxycyclopentyl)propionamide ! 




o 


1 H 


(£)-AK5-Fluorothiazol-2-yl)-2-(4« 


4 


1 


methanesulfonylphenyl)-3-((S)-3- 
oxocyclopentyl)acrylamide 








(J5>^-(5-Fludrothiazol-2-yl)-2-(4- 


5 


O 


metbanesulfonylphenyl)-3-{4- 
oxocyclohexyl)acrylamide 




HO 




(£)-7V-(5-Fluorotiiia2ol-2-yl)-3<3- 


6 


ojfY 


sir 


hydroxycyclopentyl)-2-(4- 
methanesulfonylphenyl)acrylamide 
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0 


2(/?>2^4^yclopropanesulfonylphenyl>iV-(5- 


7 


iluorotniazol-z-y -((7()-3- 
oxocyclopentyl)propionamide 




\Oi Xr 


2(/?)-2-(4-Cyclopropanesulfonylphenyl)-7V-(5- 


o 
8 


iluorounazoi-z-yi)-J-(4- 
oxocyclohexyl)propionamide 




HO 






1 H 


2(J?)-2-(4-Cyclopropanesulfonylphenyl)-iV-{5- 


9 


^b 


fluorothiazol-2-yl)-3-(3- 
hydroxycyclopentyl)pTopionamide 




CT'b 


2(/2)-2-(4-<:yclobutanesulfonylphenyl)-JV-(5- 


in 
1U 


nuoroiniazoi-z-yi^-j-^j - 
oxocyclopentyl)piopionamide 




CT'b 


2(/?>-2^4-Cyclobutanesulfonyiphenyl)-//-<5- 


1 1 
ii 


iiuoroiniazoi-z-y ij- j *-^*r- 
oxocyclohexyl)propionamide 




HO 






ys. ^-H>. -S 

vCnf Xi" 

CT'b 


2(/2)-2-(4-Cyclobutanesulfonylphenyl)-AK5- 




hydroxycyclopentyl)propionamide 




o 


2(i?)-2^3-Fluoro^methanesulfonylphenyl)-JV- 


13 




(5-fluototiiiazol-2-yl)-3-((^)-3- 
oxocyclopentyl)propionamide 
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2(/?)-2-(3-Fluoro-4-methanesulfonylphenyl)-Ar- 


14 


O F 




(5-fluorothiazol-2-yl)-3-(4- 
oxocyclohexyl)propionamide 




HO 




2(/?)-2-(3-Fluoro-4-methanesulfonylphenyl>JV- 


15 


0 F 


(5-fluorothiazol-2-yl)-3<3- 
hydroxycyclopentyl)propionamide 



Method C: To a stirred solution of PPh 3 (3.53g, 13.4mmol) in CH 2 C1 2 (70mL) is added 
NBS (882mg, 10.6mmol) at 0°C. After lOmin, the appropriate compound of Formula IV or Vm 
5 (9.0mmol) is added, then the mixture is stirred at 0°C for 20 min, and then at 20°C for 30min. 5- 
Fluorothiazol-2-ylamine hydrochloride (933mg, 9.3mmol) and pyridine (2.2mL, 18.8mmol) are 
added at 0°C, then the mixture is stirred at 20°C for 20h. After solvent evaporation, the residue is 
partitioned between 5% aqueous citric acid (lOOmL) and EtOAc (500mL). The aqueous layer is 
further extracted with EtOAc (200mL), then the combined organic layers are washed with H 2 0 and 
10 brine, before being dried (Na 2 S0 4 ), filtered, and concentrated in vacuo. Chromatographic 

purification (CHClr-MeOH, 99:1) of the residue on Chromatorex® NH-DM1020 (Fuji Silysia 
Chemical, Ltd, Aichi-ken, Japan; see also http://www.fuji-silysia.cojp/e-fll00dx.htm) gives the 
desired compound 

Method D: EDCI (80mg, 420jimol) and HOBt (56mg, 420[imol) are added to a stirred 
1 5 solution of the appropriate compound of Formula IV or VDI (320|imol) in anhydrous DMF (6mL). 
After 15min, the solution is treated with 5-fluorothiazol-2-ylamine hydrochloride (38mg, 380^mol) 
and pyridine (61|iL, 760jimol). The mixture is stirred at 20°C for 16h, before being concentrated 
under reduced pressure. The residue is partitioned between CH 2 C1 2 and saturated aqueous Na2C0 3 . 
The organic layer is washed with 1M HC1 and dried (MgS0 4 ). Filtration and solvent evaporation 
20 gives the desired compound, which, if racemic, can be separated by chiral stationary phase HPLC. 
Method: CfflRAL CEL OJ^ (Daicel Chemical Industries, Ltd., Tokyo, Japan), 10cm 0 x 25cm, 
MeOH (100%), 189mL/min, UV 285nm, 25°C. 

Method E: Oxalyl chloride (0.23mL, 0.47mmol) is added to a stirred solution of the 
appropriate compound of Formula IV or VUI (0.42mmol) in anhydrous CH 2 C1 2 (6mL) at 0°C. 
25 Anhydrous DMF (50^L) is added, then the mixture is stirred at 0°C for 2h. 5-Fluorothiazol-2- 
ylamine (1 5 lmg, 1 .28mmol; obtained by partitioning the hydrochloride salt between Et 2 0 and 
saturated aqueous Na 2 C0 3 , separation of Et 2 0 layer, drying (MgS0 4 ), and solvent evaporation) and 
pyridine (69p.L, 0.85mmol) are added, then the mixture is stirred at 0-5°C for 16h, before finally 
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being allowed to warm to 20°C and diluted with EtOAc (45mL). The solution is washed with 1M 
HC1 (2 x 20mL) and saturated aqueous Na 2 CC>3 (2 x 20mL), before being dried (MgS0 4 ), filtered, 
and concentrated. Purification via chromatography furnishes the desired compound. 

5 The compound of Example 7, 2(#>2<4^yclopropanesulfonylpheny^^^ 
((/?)-3-oxocyclopentyl)propionamide, was prepared as follows: 

A solution of 2(ity<4-cyclopropanesulfonylphenyl)-3^3(i^ *™ A 
(Preparation 6e, 893mg, 2.65mmol) in anhydrous CH 2 C1 2 (38mL) was cooled to 0°C and a solution 
of oxalyl chloride (0.408g, 3.21mmol) in anhydrous CH 2 C1 2 (2mL) added dropwise, maintaining the 

10 temperature at 0°C during the addition. Dry DMF (0.08mL) was added and the reaction mixture 
stirred 2.5h. A solution of 2-amino-5-fluorothiazole (Preparation 1, 345mg, 2.92mmol) in 
anhydrous CH 2 C1 2 (6mL) was introduced slowly, followed by pyridine (0.53mL, 531mmol) and the 
mixture stirred at 0°C for 2h then at rt overnight The solution was diluted with CH 2 C1 2 (1 50mL) and 
washed with aqueous 5%w/v citric acid (2x30mL), saturated aqueous NaHC0 3 (2x30mL), water 

1 5 (50mL) and brine (50mL). The organic phase was dried (MgS0 4 ), evaporated and the residue 

purified by flash chromatography (IH-EtOAc, 3:2) to afford the title compound: RT = 3.47min; mlz 
(ES + ) = 437.1 [M+H] + . 

ASSAYS 
20 In vitro GK activity: 

Using a protocol similar to that described in WO2000/58293, GK activity may be assayed 
by coupling the production of G6P by GST-GK to the generation of NADPH with G6PDH as the 
coupling enzyme. 

The GK assay is performed at 30°C in a flat bottom 96-well assay plate from Costar with a 
25 final incubation volume of lOOjxL. The assay buffer contains: 25mM Hepes buffer (pH 7.4), 
12.5mM KC1, 5mM D-Glc, 5mM ATP, 6.25mM NADP, 25mM MgCl 2 , ImM dithiothreitol, test 
compound or 5% DMSO, 3.0unit/mL G6PDH, and 0.4^L/mL GST-GK, derived from human liver 
GK. ATP, G6PDH, and NADP may be purchased from Roche Diagnostics. The other reagents are 
>98% pure and may be purchased from Kanto Chemicals. The test compounds are dissolved in 
30 DMSO, before being added to the assay buffer without ATP. This mix is preincubated in the 

temperature controlled chamber of a SPECTRAmax 250 microplate spectrophotometer (Molecular 
Devices Corporation, Sunnyvale, CA) for lOmin, then the reaction started by the addition of lOpL 
ATP solution. 

After starting the reaction, the increase in optical density (OD) at 340nm is monitored over a 
3 5 1 Omin incubation period as a measure of GK activity. Sufficient GST-GK is added to produce an 
increase in OD 340 over the lOmin incubation period in wells containing 5% DMSO, but no test 
compound Preliminary experiments have established that the GK reaction is linear over this period 
of time, even in the presence of activators that produced an 8-fold increase in GK activity. The GK 
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activity in control wells is compared with the activity in wells containing test GK activators. The 
compound concentrations that produced a 50% increase in GK activity (i.e. FA 1.5) are calculated 
GK activators achieve FA1 .5 at < 30jiM. Using a range of dilutions of the test compound, the 
maximum increase in GK activity can be calculated along with the concentration of test compound 
5 which produces 50% activation (EC 50 ). 

The compound of Example 7 achieved greater than 4 fold maximum activation of GK and 
hadanEC5o<0.5|iM. 

In vivo GK activity: 

10 Following an 18h fasting period, C57BL/6J mice are dosed orally via gavage with GK 

activator at 50mg/kg body weight Blood Glc determinations are made 5 times during the 6h post- 
dose study period 

Mice (n = 5) are weighed and fasted for 18h before oral treatment GK activators are 
dissolved in the Gelucire vehicle reported in WO 00/58293 (EtOH:Gelucire44/14:PEG400q.s. 

15 4:66:30 v/v/v) at a concentration of 13.3mg/mL. Mice are dosed orally with 7.5mL formulation per 
kg of body weight to equal a 50mg/kg dose. Immediately prior to dosing, a pre-dose (time zero) 
blood Glc reading is acquired by snipping off a small portion of the animals' tails (<lmm) and 
collecting 15[iL blood for analysis. After GK activator treatment, further blood Glc readings are 
taken at 1, 2, 4, and 6h post-dose from the same tail wound Results are interpreted by comparing 

20 the mean blood Glc values of 5 vehicle treated mice with the 5 GK activator treated mice over the 6h 
study duration. Compounds are considered active when they exhibit a statistically significant 
decrease in blood Glc compared to vehicle for 2 consecutive assay time points. 
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WHAT IS CLAIMED IS: 

1 . A compound of Formula (I): 



5 




(I) 

or a pharmaceutical^ acceptable salt thereof, wherein: 

V is (CH 2 )k where one CH 2 group may optionally be replaced by CH(OH), OO, C=NOH, 
C=NOCH 3 , CHX, CXX 1 , CH(OCH 3 ), CH(OCOCH 3 ), CH(C,^alkyl), or C(OH)(Ci^aikyl); 

10 X and X 1 are independently selected from fluoro and chloro; 

R 1 and R 2 are independently selected from hydrogen, halogen, hydroxy, amino, cyano, nitro, 
SR 3 , SOR 3 , S0 2 R 3 , S0 2 NR 4 R 5 , NHS0 2 R 3 , or a Ci^alkyl, C^alkenyl, C^alkynyl, C^alkoxy, or 
heteroaryl group, wherein any group is optionally substituted with 1 to 5 substituents independently 
selected from halogen, cyano, nitro, hydroxy, Ci_ 2 alkoxy, -N(Co_ 2 alkylXCo_2alkyl), C^alkyl, 

1 5 CFoHs-o, aryl, heteroaryl, -CON(C^. 2 alkylXCV 2 alkyl), SCH 3 , SOCH 3 , S0 2 CH 3 , and -S0 2 N(Q>_ 
2 alkyl)(C^ 2 alkyl); 

R 3 is a Ci^alkyl group, C^TCycloalkyl group, aryl group, heteroaryl group, or 4- to 7- 
membered heterocychc group, wherein any group is optionally substituted with 1 to 5 substituents 
independently selected from halogen, cyano, nitro, hydroxy, Ci_ 2 alkoxy, -N(Co_ 2 alkylXCo_ 2 alkyl), 

20 Ci_ 2 alkyl, C^Tcycloalkyl, 4- to 7-membered heterocyclic ring, CFJHk-n, aryl, heteroaryl, COCi_ 
2 alkyl, -CON(Co_2alkylXCa. 2 alkyl), SOCH 3 , S0 2 CH 3 , and -SOzNC^alkylXCo-^lkyl); 

R 4 and R 5 are independently hydrogen, or a Ci^alkyl group, C^TCycloalkyl group, aryl group, 
heteroaryl group, or 4- to 7-membered heterocyclic group, wherein any group is optionally 
substituted with 1 to 5 substituents independently selected from halogen, cyano, nitro, hydroxy, Ci_ 

25 2 alkoxy, -N(Co_ 2 alkylXCo- 2 alkyl), Ci_ 2 alkyl, Cj-Tcycloalkyl, 4- to 7-membered heterocyclic ring, 
CFJI^ aryl, heteroaryl, -CON(Q>. 2 alkyl)(Q>-2alkyl), SOCH 3 , S0 2 CH 3 , and -SaN^alkylXQ^ 
2alkyl); 

or R 4 and R 5 together form a 4- to 8-membered heterocyclic ring which is optionally 
substituted with 1 or 2 substituents independently selected from Ci_ 2 alkyl and hydroxy; 
30 k is an integer from 2 to 7; 

m is 0 or 1; 
nis 1,2 or 3; and 
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the dotted line together with the solid line forms an optional double bond, and A indicates that 
the double bond has the (/^-configuration. 

2. A compound according to claim 1 , or a pharmaceutically acceptable salt thereof, wherein the 
5 dotted line together with the solid line forms a double bond 

3. A compound according to claim 1 , or a pharmaceutically acceptable salt thereof, wherein the 
dotted line together with the solid line forms a single bond. 

10 4. A compound according to claim 3, or a pharmaceutically acceptable salt thereof, wherein the 
dotted line together with the solid line forms a single bond, and the absolute configuration at the 
asymmetric centre a to the amide carbonyl carbon is (R). 

5. A compound according to any one of the preceding claims, or a pharmaceutically acceptable 
1 5 salt thereof, wherein m is 0. 

6. A compound according to any one of the preceding claims, or a pharmaceutically acceptable 
salt thereof, wherein k is 4 or 5. 

20 7. A compound according to claim 6, or a pharmaceutically acceptable salt thereof, wherein the 
group formed by -HC< and >V represents 3-oxocyclopentyl, 4-oxocyclohexyl or 3- 
hydroxycyclopentyl. 

8. A compound according to any one of the preceding claims, or a pharmaceutically acceptable 
25 salt thereof, wherein R 1 and R 2 are not both hydrogen. 

9. A compound according to any one of the preceding claims, or a pharmaceutically acceptable 
salt thereof wherein R 1 is SOR 3 , S0 2 R 3 , or SC^NR^ 5 . 

30 10. A compound according to any one of the preceding claims, or a pharmaceutically acceptable 
salt thereof, wherein R 3 is Q^alkyl or C3-7cycloalkyl. 

11. A compound according to any one of the preceding claims, or a pharmaceutically acceptable 
salt thereof, wherein R 1 is S0 2 C^cycloalkyl. 

35 

12. A compound according to any one of the preceding claims, or a pharmaceutically acceptable 
salt thereof, wherein R 2 is hydrogen, chloro, fluoro, or trifluoromethyl. 
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13. A compound selected from: 
2(R>2-(3<:Morch4-methanes^ 

oxocyc!opentyl)pTOpionamide; 

2(R)-2^3<IWor(M-methan^^ 
5 oxocycIohexyl)propionamide; 

2(R)-2<3<;Moro^-methanesulfo^^ 
hydroxycyclopentyl)propionamide; 

(E)-N^5-Fluorothiazol^ 
oxocyclopentyl)aciylamide; 
10 (E)-N^5Jluorothiazol-2-yl>2^4-met^ 

(E)-NK5-nuon)thiazol-2-yl>3-(3-hydroxycyclopentyl)-2<4- 
methanesulfonylphenyl)aciylamide; 

2(R)-2^4^clopropanesulfonylph^ 
oxocyclopenty!)propionamide; 
1 5 2(R)-2^4<:yclopropanesulfonylphen^^ 
oxocyclohexyl)propionamide; 

2(R)-2^4<JyclopropanesiUfonylphenyl>N^5-fluorolhiazol-2-yl)-3-{3- 
hydroxycyclopentyl)propionamide; 

2(R>2K4^yclobutanesulfonylphenyl^ 
20 oxocyclopentyl)propionamide; 

2(R>2^4^yclobutanesulfonylpheny 
oxocyclohexyl)propionamide; 

2(R>2^4^yclobutanesulfonylpheny^ 
hydroxycyclopentyl)propionamide; 
25 2(R)-2^3-Fluoro^-methanesulfon^ 
oxocyclopentyl)propionamide; 

2(R)-2^34 7 luoro4-methanesulf^^ 
oxocyclohexyl)propionamide; and 

2(R)-2^3-Fluoio^-methanesulfony^^ 
30 hydroxycyclopentyl)propionamide; 

or a pharmaceutical^ acceptable salt of any one thereof. 

14. A pharmaceutical composition comprising a compound according to any of claims 1 to 13, 
or a pharmaceutical^ acceptable salt thereof, and a pharmaceutical^ acceptable carrier. 

35 

15. A method of prophylactic or therapeutic treatment of a condition where activation of GK is 
desirable comprising a step of administering an effective amount of a compound according to any 
one of claims 1 to 13, or a pharmaceutical^ acceptable salt thereof. 
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16. A method of prophylactic or therapeutic treatment of hyperglycemia or diabetes comprising 
a step of administering an effective amount of a compound according to any of claims 1 to 13, or a 
pharmaceutically acceptable salt thereof. 

5 

17. The method according to claim 16 wherein the compound according to any one of claims 1 
to 13 is administered in combination with one or more other anti-hyperglycemic agents or anti- 
diabetic agents. 

10 18. A method of prevention of diabetes in a human demonstrating pre-diabetic hyperglycemia or 
impaired glucose tolerance comprising a step of administering an effective prophylactic amount of a 
compound according to any of claims 1 to 13, or a pharmaceutically acceptable salt thereof. 



19. 



A process for the preparation of a compound of Formula (la): 



15 




(CHJ, 



'm 




fla) 



or a pharmaceutically acceptable salt thereof, said process comprising the condensation of a 
compound of Formula (TV): 




20 




(TV) 



with a compound of Formula (V): 




(V) 



25 or a salt thereof, wherein V, R 1 , R 2 , m and A are as defined in claim 1 . 



A process for the preparation of a compound of Formula (lb): 
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(lb) 

said process comprising the condensation of a compound of Formula (VHI): 

5 




(vm) 

with a compound of Formula (V): 

10 (V) 
or a salt thereof, wherein V, R 1 , R 2 and m are as defined in claim 1 . 

21 . A compound of formula IV as defined in claim 19, wherein R 1 is S0 2 R 3 , or SOaNR^ 5 ; 
R 2 is hydrogen; 

15 R 3 is a Ci^alkyl group, a C3_7cycloalkyl group or a 4-6-membered heterocyclic group; 

R 4 and R 5 are independently hydrogen or Ci^alkyl, provided that R 4 and R 5 are not both 
hydrogen; 

m is 0; and 

A indicates that the double bond has the (/^-configuration. 

20 

22. A compound of formula VIII as defined in claim 20, wherein R 1 is S0 2 R 3 , or S0 2 NR 4 R 5 ; 
R 2 is hydrogen; 

R 3 is a C 3 .7cycloalkyl group or a 4-6-membered heterocyclic group; 
R 4 and R 5 are independently hydrogen or Ci-*alkyl, provided that R 4 and R 5 are not both 
25 hydrogen; and 
m is 0. 
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